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Fig. 1 Effect of drought stress on the Chl a+b content in

seedling leaves of examined plants
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Fig. 2 Effect of drought stress on the soluble protein

content in seedling leaves of examined plants
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Fig. 3 Effect of drought stress on free proline

content in seedling leaves of examined plants
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Fig. 4 Effect of drought stress on plasma membrane relative

permeability in seedling leaves of examined plants
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Fig. 5 Effect of drought stress on MDA content in

seedling leaves of examined plants
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.5 FEYH R —BG R R AT R &R,
FLEFIRZ , N TT FF 5 M XS54 54 B 55 5 T 7E

T RE T fLE R R, RS R, HEH
Yk SRR P R A AR R

*1 S MEYEEBERNTHIRE EHE
Table 1 Variation range of physiological indices of five species %
468 Treatment W E=S 3= T AR A R iy e N iy AXH R WoREA R
Species Chl a+b content Soluble protein content Free proline content Relative conductance MDA content
L —17.43 85.17 147.85 446.53 42.48
I | —34.23 134.46 156. 44 489.19 9. 62
2P A(10% PEG) ki) —76. 31 20. 33 166. 73 562.78 92.73
Mild Stress VE2 ] —73.75 27.01 145. 81 378. 99 74.72
] —70. 41 66. 90 103. 44 409. 32 126. 48
L —46. 60 45.76 412.92 535.70 169. 29
I | —62.92 139. 30 392. 34 614. 61 39. 50
B A (20% PEG) 2] —88.28 22. 69 257. 74 619. 41 146. 80
Moderate stress ikl —75. 89 26.29 348. 42 641. 29 138. 69
A3 —85.49 61. 93 266. 18 654. 83 104. 10
L —75.07 66. 82 547. 46 704. 47 125. 84
I | —88.21 156.12 369. 63 682. 57 137.85
FRENA(10% PEG) 2] —88. 30 74. 24 314.65 793. 95 280. 00
Severe stress VE2 ] —85. 99 88.37 437. 26 664. 69 171. 03
A3 —86. 80 212. 69 254. 46 692. 67 240. 85
x2 5 MY RERBERES TN
Table 2 U(x) and comprehensive appraise of five species

W E=S 3=
AbFE Treatment

AP A B R

iy N HAXTHL G AomER M HEF

Species Chl a+b content  Soluble protein content ~ Free proline content  Relative conductance MDA content Average Sort order
L 1.00 0.57 0.70 0. 63 0.72 0.72 2
F A% 0.71 1.00 0. 84 0. 40 1.00 0.79 1
2P A(10% PEG) iz 0. 00 0. 00 1. 00 0. 00 0. 29 0.26 5
Mild stress FH% 0. 04 0. 06 0. 67 1. 00 0. 44 0. 44 3
] 0.10 0.41 0. 00 0.83 0. 00 0.27 4
Flagw 1.00 0.20 1.00 1.00 0. 00 0. 64 2
F A% 0.61 1.00 0.87 0.34 1.00 0.76 1
A (20% PEG) 435 0. 00 0. 00 0. 00 0. 30 0.17 0.09 5
Moderate stress VE2 ] 0. 30 0.03 0.58 0.11 0. 24 0.25 3
A3 0.07 0.34 0.05 0. 00 0. 50 0.19 4
Flagw 1.00 0. 00 1.00 0. 69 1.00 0.74 1
F A% 0.01 0. 61 0.39 0.86 0. 92 0.56 2
HAERE (10% PEG) 2] 0. 00 0. 05 0.21 0. 00 0. 00 0.05 5
Severe stress FH% 0.17 0.15 0. 62 1. 00 0.71 0.53 3
A3 0.11 1. 00 0. 00 0.78 0. 25 0.43 4

3 HitH5Wie
3.1 TRt 4w A B A R R

T F b E R AR AR 2 A2 B bR R AR AR A, S
R BB e & 1E RS LA LY & R RE S
MEE IR R R S BRI Y R
SEFRFR . SRR B8 AR E PEG AT 5
MY E TR SRS E AT HE TR, B
PEG ¥ BEBR R, T Bk i BE B[R] ek, 76 [R) 26 T 52 i 3e
T UURAMESS A Y R R A BRSO, X 5RE
FHI R BT LSS R —BE . Yt gk
R TR, BRI Y /05 BE 0 B A Y 7E T 7 35
B LR S . (A E S X RIEY T 53R i

R ER, TR TSRS R ER ST REE L
FH7 B B AT REAS [ AR R BT i AR AR I DA — B
BEVTTREYTEK AT 8l R B E S
YEFF— S I T SR AR 3 858 o 38 ) — PP EE 22 07 5K, RAE AR
ST T R 25 R MR R R R EIE AR
HERE NG S AR B (B R 55 4> T R AR BR 1
Mo T Rk ST R i, — e s e A — 2
YU AR 1 AR VAR RS R R . KR B
FAT ¥ PR TR R T 4 Y 8 i SR IR TR B
KK AP R R AR E . I AR
TS 320 5 T TR B A R R TR R AR
e, 5 R L =50 F IR E oY
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A LR (8 R 3 Bl A8 25 R 9 W) o R R T
n, USR5 2 VR 1 BE 1, SR b A R i 5  (ELREE
v F T EE A T R A A O T R L B4
JaZE ¥ B T R 1 A QI 32 B, 8 A
IR IR S R A R AR R 7R S (R BE o3 R FT 9
2R F 5 R W L HH B PR P TR S [, 5 L8 o 0 e ) i 2
WAHZES, X LA LR B Y it R e 22 55, 1 2
PBRGR AR T VA PR AR B R AR

AR EEY ISR A TR EE BB YR,
WA Y R R R R S R T N IER AT
HBC ERE A .~ R R RIR R B S5
PIPTi e R IEAR R AR 225 ER e HAE i R A
BEFGPRY ST R BT T b 38 T AR A P 0 S O
MR RAREOLIEH WL, o 7 B R, HE R, Ul
FAZERHE Y 4l 8 70 T 538 HH 3 o A 30
PR i SRR E S B Z B EIE . EREHE
IR RINAE B 7R 45 R — 2L

R TR 25 1 T 240 M R ) 72 Ak S R T L)
ZOEMRRED Y R R AR T A AR
JE R AR ZF 5 7 5 30 o 290 M D A 5 o
N RE& BERI N, N, BUBEE N B8
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Physiological Response of Seedlings of Five Yellow Compositae
Species to Drought Stress and Their Drought Resistance

LIU Min'?,LI Yue®,JI Wenxian' ,LIANG Yan' ,ZHANG Zhi' ,CHEN Yang'
(1. College of Agriculture, Forestry and Life Science, Qigihar University, Qigihar, Heilongjiang 161006, ; 2, Key Laboratory of Forest Plant
Ecology of Ministry of Education, Northeast Forestry University, Harbin, Heilongjiang 1500403 3. College of Chemistry and Chemistry
Engineering, Qiqihar University, Qiqgihar, Heilongjiang 161006)

Abstract;:In order to select strong drought resistance plants which were suitable for construction of water - saving
landscape, five yellow compositae species ( Tagetes erecta, Tagetes patula, Bellis perennis, Coreopsis drummondii ,
Gaillardia pulchella) were chosen as test material to study their leaves physiological responses to different degrees of
drought stress and evaluate their drought resistance. The seedlings were treated with 10%5,20% and 30% PEG 6000 to
simulate mild, moderate and severe drought stress, respectively. Chlorophyll content, soluble protein content, proline
content,plasma membrane relative permeability and MDA content of leaves were measured. The results showed that
seedlings of these five plant species under three kinds of PEG concentration stress showed the same change as following:
with increasing time of drought stress, the chlorophyll content continuously decreased;the soluble protein content rose
initially and then fell; plasma membrane relative permeability and proline content continuously increased;the amplitude of
the indicators caused by the higher concentration of PEG was larger than that by the lower concentration PEG. But the
changing rules of the MDA content of five species seedlings were different. The content of MDA of T. erecta,T. patula
and G. pulchella decreased followed by an increase,whereas the other two species seedling types continuously increased.
Membership function analysis method was used to evaluate the drought resistance of the five seedlings. Under mild and
moderate drought stress, the drought resistance of G. pulchella was the strongest, T. patula was the second,and B.
perennis was the weakest. While under severe drought stress, the drought resistance of T. patula was the strongest,
Gaillardia pulchella was the second,and Bellis perennis was the weakest.

Keywords: drought resistance; membership function; drought stress; physiological response; water - saving landscape;
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