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Effect of Drought Stress Simulated by PEG-6000 on Physiological Characteristics of
Scutellaria scordifolia F. Seedling

YUE Hua,ZHANG Wen-juan
(College of Landscape Architecture,Northeast Forestry University, Harbin, Heilongjiang 150040)

Abstract: Using seedling of Scutellaria scordifolia F. as materials, the effect of drought stress by different mass
concentrations(10%,20% and 30%) of PEG-6000 on five physiological characteristics of Scutellaria scordi folia F. were
studied,and its drought resitance was evaluated. The results showed that Scutellaria scordifolia lost ornamental value
after 20 hours of stress by 20% and 30% PGE,respectively. Leaf relative water content and cell membrane permeability
correlate with stress positively,that could not be restored to normal levers after again water. MDA content accumulated
stress prolonging,that concentration of 30 %PEG-6000 reached the top at 20 hours. Membrance suffered huge damage. At
12 hours the protective enzyme system to scaveng oxygen free radicals resist drought stress. SOD activity reached its peak
in the 12 hours than declining. 30% of PEG-6000 had the largest decline,it was difficult to recover after rewatering. The
results showed that Scutellaria scordifolia had a strong ability to resist drought stress,and it was able to adapt to 16~
20 hours of stress by 20% and 30 %PEG-6000 through self-regulation.

Key words: seedling of Scutellaria scordi folia F. ;PEG-6000;drought stress;physiological characteristics
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2.1 FZRHEYHFAEEMRST

2.1.1 BZEHEYSFHAKEEROZSS LR
REUR BT 8RR T ER RN, BT LU RN
AR AR SR, AR R R BB AR 2 B K,
3 1 ATA,16 NECE R, 9 SRS I 58 1 22 55
B L B R, HoH Bk R A AR R0 B 0.75 ~
1L54 cm, AR AR N 24.67%; BEMTEHZ RIFE K
0.76~1. 86 cm, B2 R BN 30. 83% , HK KM TE 48
Kot 58, 2 5 R B 4 5 R 22.97%. 19.77% F
19.73% ., ZWFFTH 16 DMEEMAR T BR T BARIEF 1L
R BREMIERE, B R RBEKRTF 102, %K
FZRHEYF MR E R R R, e E
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Table 1 Analysis of variation in

quantitative traits of plant varieties of Cymbidium

G R B/ME iy fE R ERRE/ %

S 903 7.00 5. 00 5.90 0.88 14.84
MK /cm 43.82 27. 84 37.23 6.19 16. 64
5%/ cm 0.91 0.45 0.70 0.14 19.73

IH/ % 1. 00 1.00 1.00 0.00 0. 00

K/ cm 14.82 9. 82 12.45 1.93 15.48

4/ mm 2.19 1.52 1.73 0.23 13.24
4K/ cm 9. 00 4.52 6.43 1.27 19.77
3%/ cm 7.85 5.43 6. 82 0.74 10. 90

WA/ em 4.82 3.22 4.00 0.52 13.11

B FE/ cm 1. 54 0.75 1.13 0.28 24. 67

MK /cm 4.72 3.20 4.10 0.50 12.20

MHEFE/ cm 1.43 0.75 1. 00 0.23 22. 97

TEIR/ cm 3.00 2.34 2.70 0.21 7. 66

TEIMFE/ cm 1.43 0.86 111 0.21 18.78

B/ cm 2.10 1.62 1.91 0.14 7.07

JEHRFE/ cm 1.86 0.76 1.09 0.34 30. 83

2. 1.2 FZRHEY R NEEAREMHE S
K2 UENFZREY R A KRR Z B 7R
—EMRME. MRS P T 5 R A B IE A
K, HUERERBFEMR, HRSHEREMRBEIE
FASR, SRR GEEM LM T2 B3 MK, %5
KEHETE MEFEHERTE LN D EEML, RS
P RANER R D EAR, SRR LR R
BEIEMK, S8R5 MR AT 2 A 8% EA
K, SHEMRAER T L BEFEMK, PERSMESRE
ERBE MR, SHERTEBEEML, MERSE
M BB IEMR. M55SR R B E X,
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Table 2 Correlation analysis of plant species within the genus Cymbidium quantitative traits

IO LIRS MR FERE EER BEM R I K BESE WEK S ERK BRI BRK ERRE

L ¢ 1

& 0. 088 1

g —0.271 0. 427 1
Ter a a a a
EELK —0.091 0.751*  0.646% a 1
M  —0.285  0.407 0. 650 * a 0. 465 1

K  —0.067 —0.118  0.067 a —0.333  0.285 1

5| —0.416 0.22 0. 322 a 0. 496 0. 535 —0.084 1
HERK  —0.207  0.488 0. 466 a 0. 623 0. 394 —0.017 0.854* * 1
BEFE 0.023  0.795% % 0.794% * a 0.867* *  0.577 —0.269  0.357 0. 564 1
fu#EK  —0.088  0.242 0. 392 a 0. 484 0. 448 0.267 0.803* * 0.830* *  0.375 1
fu#EsE  0.222  0.774**  0.591 a 0.818* *  0.353 —0.379  0.385 0.656** 0.929* *  0.458 1
WK —0.112  0.140 0. 487 a 0. 494 0. 502 —0.172  0.708*  0.648* 0. 544 0. 676 * 0. 564
IWTE  —0.241  0.486 0.672* a 0.821* *  0.578 —0.411 0.735*  0.689*  0.749* 0.514 0. 678 *
Bk 0182 —0.333  0.013 a —0.184 —0.583 —0.31 —0.129  0.095 —0.082  0.012 0.119
JEBIRTE  —0.467  0.178 0. 485 a 0.182 0.163 0.474 0. 084 0. 268 0.103 0. 224 —0.058

1
0. 624
—0. 001
—0. 276

1

—0.083

0.143

0. 044

1

1

7w x VA RIRIRER B3 (P<O0.05) R BE(P<0.0D), a R ZARIETF &, MEZHRSHE R T,

2. 1.3 FZJE MY Fh R ECR PR 508 5 R B A BRI ESRD BESHEEAEE . BZREY S
FZREYBAAAEREEZ S AREERKE  FERESHEERRNEE ERR T BARIEF LR
SARX BN, MR 3 ATLE N, FEEEAY BRS8N HE 15 AEE R AR 5 R R & B R 2 A
BRI R RBORA/NT 1070, UBTZF A 16 M0 AFEERRINZESR . B EREFEREEA 1, 1)

3 E=EREYaTEHEERTRAHBO ST
Table 3 Analysis of plants of the genus Cymbidium varieties of quantitative trait variation coefficient

HYAK iR MAE% K SR AR EEEK fEEM K R BEK WERE MK R BRK ERE OBRK BRE
SEMME 5.33 43.44 078 1. 00 14.73 1.68 4.76 7.85 4.95 1.45 4.52 1.35 2.52 1.53 2.00  1.27

#H2%a PRMEE 0.58 0.77 0.36 0 0.49 0.08 0. 24 0.35 0.16 0.08 0.31 0.10 0. 68 0. 09 0.10  0.04
C.V.% 9.62 1.74  45.65 0 3.19 4.30 4. 80 4.27 3.03 5.12 6. 43 7.14  38.61  5.70 5.26  3.25

SEMME 6.00 44.16  0.96 1. 00 14.96  2.22 6.71 7.28 4.27 1.51 4.30 1.26 2.75 1.41 .90 137

#F2b FRMEZE 0.00 0. 48 0.06 0. 00 0.48 0. 04 0.11 0.06 0.06 0. 04 0. 02 0.04 0. 42 0.28 0.09  0.02
C.V.% 0.00 1.09 6. 66 0. 00 3.21 1. 60 1.58 0.78 1.49 2.81 0. 49 2.82 15.43  20.06  4.85  1.55

EXf 7.00  40.99  0.86 .00 15.04  1.69 5.75 6. 90 4.43 1.52 4.71 1.47 3.00 1.21 2.05  0.96

F2c P 0.00 0.37 0.06 0. 00 0. 30 0.02 0.07 0.03 0.15 0.01 0. 02 0.05 0. 00 0.01 0. 07 0. 04
C.V.% 0.00 0. 90 6.58 0.00 2.02 1.26 1.23 0. 41 3.36 0. 47 0. 45 3.38 0. 00 1.17 3.45  3.70

EXf  6.00  42.92  0.68 .00 13.66  1.53 5.91 5.38 3.16 1.18 3.18 0.92 2.27 0.98 1.84  1.28

F2d fRfEE 0.00 0.83 0.04 0. 00 0.62 0.01 0.08 0.08 0.08 0. 04 0. 04 0.04 0.10 0.03 0.01 0. 04
C.V.% 0.00 1.93 5.24 0.00 4.56 0.74 1.32 1.45 2.69 3.01 111 4.61 4.36 2.89 0.77  2.77

E¥f 550 30.50  0.69 .00 10.61 1.73 5.89 6. 46 3.45 1.00 3.54 0.86 2.72 0.95 2.05  0.83

H2e WMz 07 0.92 0.02 0.00 0.55 0.01 0.08 0.06 0.01 0.00 0. 02 0.01 0.01 0.00 0.07  0.01
C.V.% 12.86  3.01 3.10 0. 00 5. 20 0.61 1. 44 0.88 0.41 0. 00 0. 60 0.83 0.26 0. 00 3.45 170

SEMME 500 32.94  0.76 1. 00 11. 07 1.68 9.10 6. 84 4.24 0.86 4.55 0.78 2.54 0.95 2.05 1.86

F21{ fRfEZE 0.00 0. 30 0.04 0. 00 0.19 0.01 0.14 0.01 0.02 0.01 0. 07 0.04 0.01 0.01 0. 07 0.01
C.V.% 0.00 0. 92 4.68 0. 00 1.73 0. 42 1.55 0.21 0. 50 0.83 1. 55 4.56 0.28 0.75 3.45  0.76

SEMME 6.50 30.92  0.65 1. 00 9. 89 1.61 6. 84 6.05 3. 44 0.92 3.63 0. 81 2. 66 0.98 .96 0.88

2 g FREZE 071 0. 26 0.01 0.00 0.09 0. 00 0.02 0.07 0.02 0.01 0.01 0.01 0.01 0.01 0.07  0.01
C.V.% 10.88 0.8 1.10 0.00 0.93 0.22 0.31 1.17 0.62 0.77 0. 20 0.88 0.27 1.44 3.62 1.62

E¥f 550 39.30 0.75 .00 14.05  2.12 7.55 7.74 4.33 1.25 4.61 1. 05 3.05 1.25 1. 61 1.03

H2h FRfEE 071 0.71 0. 00 0.00 0.15 0.01 0.07 0.01 0.01 0.00 0.01 0.07 0.07 0.01 0.07  0.01
C.V.% 12.86 1. 80 0.00 0.00 1. 06 0. 67 0. 94 0.18 0.16 0.00 0.15 6.73 2.32 0.57 4.39 1.38

SEMME 6.00 28.00  0.55 1. 00 12.01 1.56 5. 38 7.17 3.81 0.76 4.12 0.76 2.70 1.14 .98 0.83

F21 FRfEE 0.00 0.22 0.07 0.00 0.21 0.06 0.18 0.04 0.06 0.01 0. 02 0.01 0.07 0.01 0.07  0.01
C.V.% 0.00 0.78  12.86  0.00 1.71 3.63 3.29 0.59 1. 67 0. 94 0. 52 0. 94 2.62 1.24 3.58 171

EXf  6.50  41.60  0.48 .00 11.03  1.68 7.17 6. 68 4.10 0.98 4.14 1. 05 2. 60 0.88 1.88  0.76

F2] FRMEZE 071 0.57 0.04 0.00 0.25 0. 04 0.05 0. 04 0.14 0.03 0. 02 0.07 0.08 0.03 0.07  0.01
C.V.% 10.88  1.36 7. 44 0. 00 2.24 2.11 0. 69 0.53 3.45 2.89 0.51 6.73 3.00 3.21 3.77 187
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x4 L AHEMRER RYERM BN S H 5T
Table 4 Distribution statistics of 15 quantitative traits variation coefficient in varieties
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Fig. 1 Cluster analysis of plant species in

genus Cymbidium quantitative traits
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i 9020, LUAT R 45 e 7 22 5 598 22 22 S5 R i IX
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*k5 E=ZEEVEDREURS FLHIT
Table 5 Distribution statistics of

Cymbidium plants flower quality trait

R IR B 3T LB/ %%
P X 30 100
" A 0 0
15 50
W ARBL x
5 15 50
& 27 90
TEIRBE 5 & 3 "
X 9 30
TEIM SR L & ’l 70
e x ’ 10
" A 27 90
27 90
BB x
B 3 10
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Table 6 Distribution statistics of
the genus Cymbidium leaf quality traits
i2N R Bt 53 A/ %%
SRR 30 100
i R % AR T 0 0
x 30 100
il

F-1 0 0

X 12 40

Lk < i

A 18 60
S 30 100

i - ¥ B . o o
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Study on the Phenotypic Traits of Cymbidium Species Diversity

ZHANG Shao-yi,FAN Yi-rong,CHU Yi,SUN Yu-fen,NING Huijuan
(College of Landscape and Architecture,Zhejiang Agricultural and Forestry University,Lin’an,Zhejiang 311300)

Abstract: With 10 species of genus Cymbidium as materials,16 quantitative traits were analyzed by analysis of variance,

correlation analysis and cluster analysis of quality traits; 10 quality traits were analgzed by probability distribution

analysis. The results showed that the genus of Cymbidium in morphological trait variation was small, most quality traits

were relatively stable,quantitative trait variation was small;interspecific morphological characters had a certain variation,

quantitative traits on individual performanced significantly,quality traits had high consistency,and the morphological traits

also had certain correlation. By cluster analysis,the 16 quantitative traits were clustered into two categories.

Key words ; Cymbidium;phenotypic traits;diversity index;correlation
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