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Abstract:In order to explore the effects of drought stress on the growth of different perennials, 24 perennial
flower species under drought stress were measured by pot water control method, including plant height,
crown width,root length and root-shoot ratio. The abilities of drought resistance of 24 perennials were e-
valuated preliminarily according to the drought-water ratio of each index and the membership function
method. Under drought stress, plant height and crown width of all tested materials decreased, root-shoot
ratio and root length increased first and then decreased. The order of drought resistance of 24 perennial
flower species was as follows: Iris lactea var. chinensis™> Silene jenisseensis > Potentilla tanacetifolia >
Hemerocallis fulva ‘ Golden Doll” > Potentilla bi furca >Liriope spicata > Iris sanguinea > Polygonum di-
varicatum >>Chelidonium majus > Dianthus plumarius >>Galium verum >>Ligularia fischeri >>QOxytropis
coerulea > Serratula centauroides > Thalictrum squarrosum >>Scabiosa tschiliensis —>Aquilegia viridi flora
{. atropurpurea™Agrimonia pilosa >Scutellaria baicalensis >Saussurea amara=>Sanguisorba o f ficinalis
>Geum alep picum > Pennisetum alopecuroides ‘Little Bunny’ > Heracleum hemsleyanum.
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Table 1  Effect of drought stress on the growth of twenty four test materials
% Fi/ & b 3 B R/ cm SR / em K /em HL
1 3 M- Z5 % 3% (Potentilla tanaceti folia) CK 7.2340. 25a 22.93%0. 85a 14.20+0.07d 0.29740. 00e
LS 7.197£0. 44a 22.8740. 35a 20.5040. 95¢ 0.4370.00d
MS 6.37+1.95b 19.07+0. 15b 28.437+0.60b 0.66+0.00b
SS 5.43+0. 30c 17.67+0. 15¢ 34.4040. 66a 0.69+0.00a
ESS 4.937+0. 40c 16.70-+£0. 27d 29.3740.32b 0.61%0.00c
2 T RF s 3 (Potentilla bi furca) CK 8.17+£0. 45a 22.60£0.56a 11.50+£0. 50e 0.41%0.01le
LS 8.1340. 15a 22.4340.55a 16.70£0. 72d 0.89=0.00c¢
MS 7.20=£0. 20b 20.1340.47b 21.6340. 32¢ 0.94+0.01b
SS 6.43+0. 25¢ 18.4040. 40c 26.5740. 60a 1.23+0.01a
ESS 5.17£0. 46d 16.50£0. 46d 24,0340.90b 0.84=40.01d
3 HuAii (Sanguisorba of ficinalis) CK 34,0041, 40a 40.6340. 71a 7.50£0. 30e 0.3940.00e
LS 30. 0042, 00b 34,4040, 79b 19.50£0. 30a 1.13+0.00a
MS 24.3341.53¢ 28.8040. 44c 15.13£0. 40b 0.7540.01b
SS 18.23£0. 75d 18.73£0. 25d 12.17£0.61c 0.56=0.00c
ESS 9.90+0. 29e 13.57+0. 60e 9.47+0.31d 0.41+0.01d
4 I F B (Agrimonia pilosa) CK 17.2341.12a 22.7740. 25a 7.67+0.21e 1.0320.01e
LS 14.53=+1.22b 14.77+0. 25b 15.63=+0. 32a 2.2140.00d
MS 12.90=£0. 66¢ 11.93+0. 12¢ 12.30=£0.27b 3.86+0.01a
SS 11. 83=£0. 15¢ 9. 800. 30d 11.47+£0. 25¢ 3.07240.00b
ESS 6.2040. 20d 5.1340. 21e 9.3040. 25d 2.76+0.00c
5 34 H (Geum alep picum) CK 14.97+0. 28a 29.6040. 36a 12.67=+0.55d 0.17£0.01e
LS 10.57+0. 81b 26.3041.15b 23.33+1.17a 0.2740.00d
MS 9.57+1.95¢c 19.90+0. 79¢ 20.137+0.65b 1.034+0.01a
SS 6.03+0.31d 17.70+0. 76d 16.83+0. 65¢ 0.6540.01b
ESS 4.474+0. 30e 8.30£0. 30e 13.57+0.12d 0.54=40.00c
6 i 3% (Chelidonium majus) CK 17.97+£0. 95a 31.83%0.21a 7.7340. 68e 0.13%0.01le
LS 16.93+0. 60a 31.3340. 70a 11.40-0. 66d 0.40=0. 00d
MS 12.13+0. 62¢ 25.3741.06b 15.80+0. 60c 0.87+0.02a
SS 8.4340. 40d 20.0040. 36¢ 20.6340.78a 0.64=0.00b
ESS 7.57+0.36d 16.37£0. 38d 16.87£0. 40b 0.4540.01c¢
7 X433 (Polygonum divaricatum) CK 32.67=+0. 83a 31.90=0. 36a 6.37+0. 15¢ 0.39740. 00e
LS 31.97+1.74a 31.3340.99%a 14.10£0. 46¢ 1.13+0. 00c
MS 27.2740.68b 27.7040.70b 18.17£0.49a 1.72+0.01a
SS 22.7041.10¢ 25.1340. 32¢ 15.87=£0. 50b 1.26£0.00b
ESS 18.50£0. 20d 22.4740.31d 11.73£0. 21d 0.8840.01d
8  WRAEk (Serratula centauroides) CK 11.80+0. 50a 20.77+0. 75a 14.53+0. 75¢ 0.14£0. 00e
LS 11.73£0. 55a 20.7040. 63a 32.37+1. 44a 0.8840.00b
MS 6.37+0. 35b 13.57£0. 60b 28.4340.60b 1.54+0.00a
SS 5.1340. 55¢ 11.8340. 35¢ 22.1741. 04c 0.7740.00c
ESS 4.5340.87c 8.9340.51d 17.90=+0. 56d 0.64=0.00d
9 B XU 3 (Saussurea amara) CK 14.40+0. 58a 32.70=£0. 27a 14.60+£1. 02e 2.1540.01d
LS 11.53+0. 42b 28.8740. 40b 46,634 1.50a 2.56+0.01c
MS 7.73%+0.55¢ 22.83%+1.19¢ 32.1740. 35b 3.2740.01a
SS 5.30+0. 30d 16.57-+0. 60d 21.7740.87¢ 3.05%0.05b
ESS 4.2740. 31e 12.23=£0. 25e 16.93+0.51d 2.6840.01d
10 B 22 B (Ligularia fischeri) CK 9.27+0. 25a 15.30+0. 62a 11.57-+0. 21d 0.22-+0.02d
LS 9.00+0. 54a 15.17+0. 79a 22.5740.80b 0.37+0.02¢c
MS 6.63+0.59b 12.1740. 35b 24.7740. 60a 0.5940.01a
SS 6.47+0.21b 10. 17£0. 25¢ 22.1740.42b 0.4740.01b
ESS 5.40+0. 36¢c 8.50+0. 20d 18.07+0.51c 0.39+0.01c
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gx1
G5 /A b 3 Bk /cm It % / cm M/ em MR
11 A2 b ZAE (Scabiosa tschiliensis) CK 17.53+0. 31a 24.73+0.75a 7.70£0. 63e 0.1340. 00e
LS 14.7040. 52b 18.17+0. 35b 30.27+0. 68a 0.40%0.01c¢
MS 9.1340. 55¢ 17.00+0. 20¢ 20.23+1.70b 0.514+0.01a
Ss 8.7740.60d 14. 0040, 50d 15.20+0. 63¢ 0.4240.01b
ESS 5.20+0. 30e 7.23+0. 15e 11.43+0. 86d 0.3740.00d
12 ¥ T3 (Galium verum) CK 27.77+0.57a 17.9740. 68a 12.67+0. 58 0.64%0.02¢
LS 26.90+1.77a 17.9340.42a 17.9040. 46d 0.9140.02d
MS 21.53+0. 76b 14.53+0. 31b 23.40+0. 40¢ 1. 4540. 00b
SS 17.5340. 62¢ 12.10+0. 66¢ 26.40+0. 40a 2.3440.09
ESS 15.07+0. 59d 10.43+0. 15¢ 24.70+0. 40b 1.1940.0lc
13 iﬁ%iﬁ:;\q“”m“ viridiflora {. CK 24.3740. 85a 21.6340. 71a 6. 500, 20d 1.030. 03¢
LS 22.9040. 66b 17.9340. 31b 9.4040. 10b 2.2140.01d
MS 17.67+0. 42¢ 14.97+0. 55¢ 11.5340. 35a 3.86%0. 09
SS 11.27+1.17d 11.97+0. 45d 9.6740.21b 3.0740.06b
ESS 7.9040. 46e 9.1740. 60e 7.83+0. 35¢ 2.7640.01c¢
14 JRAEMBE (Thalictrum squarrosum) CK 18.6041. 14a 42.632£0. 35a 13.304:0. 52d 0.372£0. 00e
LS 16.80+0. 72b 36.73+0. 25b 15.20+0. 27¢ 0.76-0.01a
MS 13.4040. 36¢ 31.50+0. 50¢ 19.7340.61a 0.54%0.01b
SS 12.4740. 42d 27.73+0.31d 17.87+0. 31b 0.480. 00¢
ESS 8.000. 35¢ 22.0340. 35e 15.870. 40c 0.43-0.01d
15 M 3E (Heracleum hemsleyanum) CK 18.37+£0. 35a 16.37+0. 35a 9.37=£0. 35e 0.2140.01e
LS 16.73%0. 61b 13.2340. 74b 14.3040. 27a 0.38%0.01c¢
MS 14.1740. 76¢ 10. 40+0. 56¢ 12.3040. 30b 0.4940.01a
SS 12.33+1. 14d 8.57+0. 35d 11.570. 25¢ 0.43-0.01b
ESS 5.2040. 10e 6.9040. 53¢ 10. 470, 25d 0.3240. 06d
16 fof:efl;ﬁ? ( Hemerocallis fulva CK 12.53+1. 36a 22.77+0.75a 12.30+1. 66d 1.1940.01e
LS 12.3040. 59 22.47+0. 50a 20.33+1. 53¢ 2.234+0.01d
MS 11.5740. 75b 20.33+0.47b 25.37+1.32b 3.0840.02b
SS 9.4740. 25¢ 17.73+0. 68¢ 27.97+0. 84a 3.3140.04a
ESS 8.0340.80d 15.83%0.59d 24.03+0. 35b 2.86+0.01c¢
17 1% (Liriope spicata) CK 29.80+2. 52a 32.67+0. 76a 11.17+0. 85d 0.4740.02d
LS 29.0740. 70a 32.60+0. 36a 17.174+0. 35¢ 0.75+0.01c¢
MS 25.67=0.46b 28.77+0. 25¢ 22.90+0. 46b 0.95%0.04b
SS 21.73+0. 68¢ 25.77+0.75d 26.77+0. 45a 1.2040.01a
ESS 18.30+1. 15d 23.27+0. 40e 22.57+1.10b 1.04=40.11b
18 D (Iris lactea var. chinensis) CK 53.5041.11a 28.9040. 40a 12.2340. 75¢ 0.45-40. 06e
LS 53.93+1.72a 28.23+0.57a 15.7340. 45d 0.7740.01d
MS 47.70+1.47b 24.83+0.59b 27.50+0. 50¢ 1.30240. 04c
ss 42.2740.51c 22.2740. 76¢ 38.6741.76a 2.27-40.03a
ESS 36.500. 36d 20.50+0. 21d 34.07+0.32b 1.7740.01b
19 BN ris sanguinea) CK 46.03=£0. 65a 28.57=+0. 60a 6.47+0. 31e 0.4240.00e
LS 45.60+0. 66a 27.67+0. 60a 11.5340. 59d 0.7840.01¢
MS 38.60=0. 40b 21.50+0. 50b 17.17+0. 35a 0.91+0.01b
SS 31.1741. 04c 19.80+0. 72¢ 14.770. 75b 1.3040.01a
ESS 30.33+2. 08¢ 18.17+0. 29d 12.5340. 68¢ 0.6740.01d
20 HWBEF AT (Dianthus plumarius) CK 18.0740. 31a 26.53+0. 55a 16.734+0. 55¢ 0.0740. 00e
LS 18.1340. 48a 26.43+0. 32a 22.40+0. 46d 0.15+0.01d
MS 14.2740. 76b 17.2340. 25b 26.47=41. 00¢ 0.22240. 0lc
SS 10. 8740. 74c 12.3340. 42¢ 36.73+0. 31a 0.43%0.01a
ESS 8.5041.12d 9.1040.27d 34.17+1.04b 0.3840.02b
21 FEE W (Silene jenisseensis) CK 9.5340.31a 13.97-0. 35a 5.67+0. 23e 0.0940.01le
LS 9.4840. 15a 13.83%0.47a 7.9040. 36d 0.1240.00d
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ETRe2 i/ & o LB PR/ cm 5 W / cm WK /cm MR
MS 8.3340.15b 11.7740. 31b 12.2040. 27b 0.18=+0.01¢
Sss 7.5040. 20c 9.50+0. 20¢ 16.83=+0. 35a 0.7340.01a
ESS 6.33-0. 35d 7.90+0. 44d 10.97-+0.57¢ 0.63-0.00b

22 WEAEBEG (Oxytropis coerulea) CK 18.4340. 36a 32.87+0. 32a 10. 8740. 35e 0.13+0.01e
LS 14.30+0. 30b 26.98+0.67b 20. 60+0. 56a 0.67+0.01a
MS 11.3340. 32¢ 22.4740. 50¢ 17.174+0. 65b 0.57-40.01b
Ss 8.23+1.26d 18.40=+0. 36d 14.3740. 40¢ 0.4140.01¢
ESS 5.7340. 55¢ 17.07+0.51e 13.90=+0. 46d 0.3240.01d

23 ;ﬁ_:ﬁiiﬁfiéfjf;’i“'””’” alopecus 51.00+2. 65a 34.57+0.40a  17.2340. 38d 0.3940. 05¢
LS 47.004+0. 62b 29.5040. 87b 27.234+1.17a 0.61-+0.02d
MS 25.8041. 59c¢ 26.3340. 50¢ 22.5040.90b 1.124+0.01a
SS 18.63+1.70d 19.20=+0. 27d 19.1040. 44c¢ 0.814+0.01b
ESS 15.0740. 55¢ 9.97+0.15¢ 18.474+0. 38cd 0.7040.01¢

24 WA (Scutellaria baicalensis) CK 29.00=£0. 30a 35.50£0. 62a 18.07%0. 31e 4.26+0.01le
LS 23.8341.79b 31.3340.76b 35.1040. 56a 6.08£0. 04d
MS 21.70+0. 70¢ 23.57+0. 40¢ 28.67+0.76b 10.9440. 1a
SS 16.57+0. 40d 21.63+0. 71d 23.67+0. 25¢ 9.9140.01b
ESS 11.13+1. 33e 14. 2340. 25¢ 20.3340. 42d 6.7240.01c
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Table 2 Ratio of twenty four test materials

/ f A & /em il /em K /em  HE
R 0. 68a 0.76a 2.07a 2. 11a
TRTRR 0.63abc  0.73b 2. 09ab 2. 08gh
Hb 0.29h 0. 33] 1.27d 1. 06k
Ty B 0.30h 0. 28k 1.2le 3.40d
iUk 0.30h 0. 28k 1.07e 2. 04gh
[EPE 0. 42¢f 0.51e 2.19a 3. 44d
XAy 0.57cd 0. 70b 1. 84b 2. 25fg
JBRAE 0. 38fg 0.43g 1. 24e 2. 55higk
RS ] 0. 30h 0. 371 1.17e 1. 25jk
Bt st E 0.58bde  0.56d 1. 56¢ 1. 82ghij
i A 0. 30h 0. 29k 1. 49cd 2. 8le
%3 0. 54d 0.58d 1.95ab 1. 86ghi
iy R 0. 32gh 0.42gh 1.21e 2. 68ef
JRASE S B 0. 43ef 0. 48f 1.17¢ 1. 16ijk
g 0.28h 0. 28k 1. 12e 1. 51higk
CAr bR 0. 64ab 0.71b 1. 98ab 2. 86efg
15 & 0.62abc  0.71b 2. 03ab 2. 211fg
g 0.69a 0.71b 2.17a 4.03c
e 0. 66a 0. 64c 1. 94ab 1. 61hilk
Hi AT 0.47e 0. 34j 2. 04ab 5.26b
RE A 0.67a 0.57d 1. 94ab 6.70a
WAL 0.31h 0.52e 1.28d 2. 42¢fg
UNRTRE R 0. 30h 0. 29k 1.07¢ 1. 80ghij
s 0. 38fg 0. 40h 1.13e 1. 58hijk

B B 50 AR R AR AR A R 3 AR
TR AE R R0 . SC AR B A 0 R [R) i i 1 0 42 4
AR K B B K S B0 L bR B [ AR
TR, EAWEFE T BEE T T R A A
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SR IE A O T A S R OO 22 19 K 23 DA AL 2R
KB EMASHRERET LR RHRE 200 H
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FFARBETES ] A NS 16 R BT RLFIE A R R H
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Table 3 Subordinate function values of growing index of twenty four test materials

i/ e b ik S Fowe o
il 1.00 0. 90 0.98 0.53 0. 853 1
B 0.95 0. 60 0.78 1. 00 0. 833 2
B33 0.98 1. 00 0.89 0.19 0. 765 3
CElELET 0.88 0. 90 0.81 0.32 0.728 4
ZRTRR 0.85 0.94 0.91 0.18 0.720 5
13 & 0.83 0. 90 0. 86 0. 20 0. 698 6
e 0.93 0.75 0.78 0.10 0. 640 7
XopE 0.71 0. 88 0.69 0.21 0.623 8
1 J 3 0. 34 0.48 1.00 0.42 0. 560 9
WA AT 0. 46 0.13 0.87 0. 74 0. 550 10
TR 0. 63 0.63 0.79 0.14 0.548 11
BN 0.73 0.58 0. 44 0.13 0.470 12
WAL L 0.07 0.50 0.19 0.24 0. 250 13
FRAE K 0.24 0.31 0.15 0.26 0. 240 14
JR A A 0.37 0. 42 0.09 0.02 0.225 15
dedb ik B Ak 0.19 0. 02 0.38 0.31 0.225 16
Py R 0.10 0.29 0.13 0.29 0.203 17
e o 0.05 0. 00 0.13 0. 60 0.195 18
A 0.24 0.25 0.05 0.09 0.156 19
B XL 3 0.05 0.19 0.09 0.03 0. 090 20
Hi i 0.02 0.1 0.18 0 0.075 21
%3 5 0.05 0 0 0.17 0.055 22
UNRT R 0.05 0.02 0 0.13 0. 050 23
% 0 0 0.04 0.08 0.030 24

LD AE AR AR R | TS B B L SR BB L 255 T K
HEE AT AE T 5 b DX MOER A BT S A R
L 22 2 76 b 50 M X Pel bk & Ak B AR O )Tz . £
R R W& &R B T R FAE K R,
T RA —E W2 AT 2 &R
P HE PPt A T 1T L 1 2 & B B R U ERE )
PRI AP 2 b 5 it DR T 45 2 14 St o bRk o X e ke
E TR NIRRT PRI A
Py HA BRI DA A BE S PR 95 B 5T R
R 25 T A AT SRR AT RS2 PP F8 A A [A] L A
PRV G5 RAN A o X 3 A 5 | o 4 i AR A
IR E NS DI E I S Ny A L T N
JS7 P A5 /0w AR DL R T A AF 9 AR 90 2 i AR o BT
PSR SSHEAT T LA HEE L U o — 2 B 5 Rl
NEHARAE S o X T b i X E A AR R H o R )
(Y 4 Bl AR ALY 5200 R BT R AR HE R DO T 5
L ALBE 2, I ML Rk % 8 B A T
5 X el R 2 ke R A AR G A RN TR T A R
MR RS R 2 TR R Y
T s S —

R DT PR S AR AR AURT 24 A

FHBHE T S 38 T B89 A2 ROR B0 2547 D0 B . R
WA LIy T R B SE FFRACR BA —E
A R TP LU A R IR T BEAT Y . 5 A SRR
WA — 22 5 e LUJR BB 5T R b 75 45 5 H AR IR
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