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lata Bge) P51 B UM BHCEE TANRIMLIX, o 14N Fh
JRGTIE R AR TR . & g B AR AR 1.
1.2 {30t
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17 o 1K FH B AL X 258 150 1T, 144 P o 52 U5 AT
B 5 1~14, BEAPE 2400, BUEAR9 cm. f&12
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Table 1 The source of different S. dichotoma

germplasm resources
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W g btk (ZE 5 422000)
1.4 #IEALIE
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B R E AT, A 0N ROOAXX,,)
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IME, X WEFRAR RN $RIR SRR
SR, WA R R A, AR RD=1-(X—X )/
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2.1 PEGALIEXTIREHAM F X BB SR A2
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Table 2 Leaf relative conductivity of S. dichotoma from

different germplasm resources

%

PR B G TEKALE PEGAL#E
1 55.63" 77.37°
2 44.65% 77.28%
3 52.78% 76.56%
4 34.87" 79.06°
5 49.37™ 76.97%
6 44.81% 79.37°
7 43.99% 72.19%
8 44.04% 109.96°
9 31.82" 75.19%
10 46.56% 80.20°
11 43.79% 79.31°
12 42.16° 77.87°
13 43.70% 63.54°
14 45.79°% 67.60%
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SRR YR, KR4S M2, 15 R R
95 Fh R R VR AN T 23.81%. J7 253 M % B K
AhE1, 3.5, 100 12, 145 FhREES HAb
PR FURA X SR E R B . APEGAH S, MH
XF LT 2 A K ) A2 85 Fh st B, Hk2105 . 6
SIS, AX SR/ 2135, HIOZ 14517
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W RAPEGAL IR 57, 85 Fhm %I 5 Ho A Ah i
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H 3 AR B K )R 85 T B VR, 500 K A B3
I 149.68%, B AV /NI 15 F s BRI, B0 7K
AEFRIEIN 739.08%. SRR, PEGELUT 5 i
J&i, BIE AKAb AR G H S 2R AR A H s B 5
N 8>9>4>12>11>6>2>10>7>5>14>13>3>1, iR
F W PEGHIEUL TS pie, AN[RIFf o 95 YRR S A AH )
M SN, SIPEGALBE S, &5t % U5 4 i
JEL5Z B FIFR FE A, DU A, (EAS R o 9535
FARFEEEANE], 1. 357288/, i+ 5 il 1 5

2.2 PEGARLIEXTEREEHANT MDA S ERVE M

30 LUFE H, PEGEAL T 2 MHE 52, 8.

13, 145 i B IFMDA & s 58S KA HE T F%, 3
R 10AFH T FHIRMDA & BEAEE K HIE . K
Ab B, MDA & 5 i 2 85 iU BE IR, H U0

K3 ANFEIFR R FERR G MDA i
Table 3 Leaf MDA content of S. dichotoma from
different germplasm resources

145 F135, MDA F 2 fe /b (1955 FlUsi B2, L
105 FI 1145, 85 Ff i B Y545 55 i o B2 U3 n 17
8.48 umol-g' (FW), J7 % /- Hr R WHiE Kb 4.
7. 8y 115 BEIR 5 A AT BHIEMDA & & %
S i% . PEGAFE S, MDA 7 &t M2 115 fh
JRFE IR, HOR 151125, MDA S B (KK 285
FlUBR U5, LG 135 RI25, 1150 K85
i IR HE N T 6.94 pmol g™ (FW), J5 % 43 HT 4
PEGALFRJE 1. 7. 11, 125 Fh )i %5 5 HoAth fh
BIREMDAS EZ TR % . 5iE/KAFHE, MDA
BRI 2 2 11 PO BRI, B0 /K AR R
T106.39%, 125 Fhi G55, HE 7K b BE1G
Iy 73.58%, MDA F &~ B i 2 11 /2 85 i i 9%
U5, B K AL FE TR BE T 34.60%, Uk 145 i %
T, BOG /KA R T4.91%., 458 EH: BT
PEGHAL T Wi, 7E— @2 BT, 3. 4. 5,
6. 7+ 9. 10, 11, 125 F i ZIRMDA S &34 i,
Wi B TE LT T 52 38 I, 36 R ol 5 95 1 B
2,2y 8y 130 145l B YR AR XS 525 o
2.3 PEGAMIEXTEREEHAM H CATE M RIS M
g4l LLE 1, W PEGHEL T 2 il 5
1. 2. 4. 5, 6. 8. 12, 13. 14 SFE A PFHCAT
TEVERE KA FRS N, 3. 7. 9. 10, 115 Fhi &%

4 ASFEII T BEIR AL HIH  CATIE A
Table 4 Leaf CAT activity of S. dichotoma from
different germplasm resources

pmol-g”' (FW) U-g' (FW)

Tl B R i T K A7 PEG/b#E FhR GRS Kb PEGAb

1 12.26" 16.61° 1 235.53"¢ 245.50°*
2 13.44° 11.87 2 280.19™ 350.21°
3 13.77° 14.88"¢ 3 194.62° 177.20°¢

4 10.50° 12.19¢ 4 245.29™ 262.96™¢
5 7.59" 12.88% 5 271.32% 332.33%
6 9.26" 13.94% 6 248.63™ 254.69%
7 10.91¢ 14.13% 7 293.92" 195.31%
8 16.07* 10.51" 8 241.13™ 257.86%
9 12.10% 14.86° 9 320.31° 252.82

10 7.93" 13.65° 10 268.64™ 237.25%

11 8.47°" 17.48 11 223.71% 221.76%
12 9.32%" 16.17% 12 213.39™ 273.88"
13 12.02 10.87" 13 256.67" 330.65"
14 13.82° 13.14%" 14 223.29" 251.74%
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JRCATIEMERGE KA B N FE . E/KAEEE T, CATYE
MefR = 1295 PSR, FLR 75 A2, CATIE
PR 1235 P B8, g 129 /14%5, 9%
T 3R VAV 53 5 P IR R VR N T 125.69 U-g! (FW),
Ji MR E KA 3, 7. 95 iR E S
HoAh PR FEIRCATHE M 2 55 2 3% . SPEGAH S,
CATE M 5 (2 25 Uit B2 5, JLk2 55 F113
5, CATYE M AR &3 5 Fh i R, L2751
115, 275 st B8 43 5 R i B2 Y548 N 17 173.01
U-g' (FW), 17 Z W EBIPEGIFE 52, 3. 4. 75
TR S AR R R IHCATIE £ R BE. 5
TEAKALEAR L, 135 Fh )5 SR CATIE MR i £,
B K AL B N T 28.82%, 65 Fh 5T R YR CATIE P
Bnfe b, Bl KA I T 2.44% ., 75 R R %
JRCATIGME R 2, BB KA HE R % 17 33.55%,
115 F 5 BHIRCATIEPE T e/l Bad /KA B T %
T0.87%. SAULH, fETFEER, 1. 2,0 4,
5. 6. 8. 12, 13, 14 SHEEEE —ERE L
RE A% HK T 4 A P 8 SR A AE T, PR M g, i
3. 7 9. 104 115l BEIRHAE — e R b4
PR ) SE A AR P HE DAL 5, LRSS
2.4 PEGALIEXTERECHAM HPODIE M RIS

M 5T LA H, il PEGRSI T 5 iaE, 2.

5 A AR BRI AR S PODI
Table 5 Leaf POD activity of S. dichotoma from
different germplasm resources

7. 8. 9. 10, 11555 B2 POD & S HH /K AL 3
FEEIEN, 1. 3, 4. 5. 6. 12, 13, 1455 %
JEPOD & BALE KA BAR L TR 1E/KAHE A, 13
SRR R IRPOD & By, HUGR105 M1, 245
PR B IRPOD & B Ak, FL & 75 M1, 1355
SR B P25 B R BRI N T 295.53 U (FW), J5
ENRFE KL F2, 5. 7. 8. 9. 11, 125
il YR 5 HAR R R R EPODVEME 2 R % . &
PEGALHE )5, 105 R i ¥ JEPOD & & fx i, FLIR 27
ST, 125 R i FIHPOD & & & ik, HIE3 5
5, 105 Ff i B8 J5 50125 FlOog B2 U 39 0 T
444.33 U g (FW), 77 23 HT R BIPEGALFLJS 1
3. 5. 8. 104 11, 12, 13-5Ffi % 55 Hofh A
PWIRPODIE 1 2 7 B3 . SiE /KA EAM L, 75
JRBIRPOD & BN 2, Bl /KA I T
34.63%, 125 Fli B IHPOD S & R &%, /K
WO BN FE T 39.42% . 25 FEF MR & BT BT IR
(W PODVE M I AL 1b 1 IR 7E — e AR FE B2, 7. 8.
9. 10, 115 B Y5 2 14 o T FH AR 5T 225 o
2.5 PEGALIEXTERECHAM / SODE M RIS
H#E6TT LLE H, SPEGAFEEL. 4. 5. 7.

1355 B3R B SODYE VR K AL B I, 2 3+
6. 8. 9. 10, 11, 12, 145F 5 ZEIHSODIFE 4%

6 AN[FEIM BT B YRR S B SODYE
Table 6 Leaf SOD activity of S. dichotoma from
different germplasm resources

U-g' (FW) U-g' (FW)

TR IR G TE KA PEGAL# TR IR G KA PEGAbHH
1 857.29° 563.21" 1 421.49° 458.60°
2 568.93" 629.95" 2 399.44¢ 374.51¢
3 667.59° 533.05" 3 427.54° 318.12"
4 772.61¢ 631.45" 4 355.01¢ 379.23¢
5 736.25% 568.93¢ 5 428.09° 469.65"
6 764.67° 627.41" 6 358.80" 235.81°
7 636.23° 856.54" 7 478.07° 495 86"
8 681.15° 747.50° 8 365.21% 343.07°
9 706.14% 837.95" 9 378.67 330.71
10 859.23" 916.30° 10 410.89% 174.23"
11 656.73" 784.86° 11 501.65° 314.43"
12 812.78" 471.97 12 393.40% 372.49*
13 864.46" 696.91° 13 269.83" 399.47°
14 677.02°" 619.10" 14 473.58" 391.58%
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TEKALBEMI L N & . JEAKALTE R, 115 Fl g %5 3
SODJE M i, FLkHE 75 M145, 135 F i 52
SODVE AR, HE45 M6, 115 i ZE 4
135 Fh i %R SN 17231.821 5 U-g' (FW), J7 %%
WL s KA F2, 4, 9. 10, 11, 12, 135
JR B U5 5 H A R 5 25 PR SODYE 1 2 7 B ¥ . PEG
AbFE e, 75 R % JESODE M i e, HLURE 55 A
15, 105 Ff 5 ¥ Y SOD I 1 f (€, HikE65 1l
5, TSR BRI 105 BT YR IE N T 321.633 1
U-g' (FW), 7 Z 4 Wi £ WIPEGALFE G 6. 7. 8.
9. 10, 145 Ff 5T 55 55 H A F 5T 55 JRSODYE 1%
ZREE. 5iEKGCEAL, 135 R0 % JESODE
PR NI %, BUE K ALEEIE N T 48.05%, 1055
HIRSODWE M P& Z, BiGKAE TFTHT
57.60%. 5L 1. 4, 5. 7. 13SF TR
SODF 1 1 T K AL FE, ok 37 1 480 15 o 1 375 o4
RE 7, 6T W I SR
2.6 PEGALIEXTEREEHANT A Pro 2 E VRN
&7 LA Y, B PEGHE LT 2 Wi 5,
AN R ol 5 8 YA S A I 1 1R Pro B S 13 /K Ab EE )
N, KA T, Profy & B & 15 Rl %
JE, FUORAS 145, Prof R AR IIE6 5 P 7
TR, HUOE3 5 RI0T, 15 R R FEE 65 FlUm 7R

LT ANFEIFNER FEIRAR LA A Profr &
Table 7 Leaf Pro concent of S. dichotoma from
different germplasm resources

BN 0.044 9 pg-g”" (FW), 75 225 Wi R BTG 7K b 22
1L 20 100 1355 5255 HoAd M 5T B3 U Pro &
HEF L. PEGREE T, Profy E i m 23 5
JREEIR, HUGE115F110%5, Prod BHEIEHZSS
R R, HR6S M7, 35 R i %R A5 S
JRGEUEIE N 17 0.552 2 ug-g (FW), J5 25 ik
PEGHb#IH13, 4, 5. 6, 7. 10, 11, 145HHE
5 HALF R HJEPros E X R R E . H5iEKLA
FAHEL, 35 R0 IR I Pro S S N &, #IE K
AEFEIGIN T 6.681%, 55 BT BE YR Pro 7 & 3 N &
A B KA FRIE N T 23.02% . 45 B E W] PEG
Ab PR S, BT FRR PR Pro S BN, Hp3.
10, 115 A BB VI IN 2 2, Pr M om T HoAh R i
2.7 PEGARMIEXTIREEHANT A ANB M ER S =M
28 Al LLE Y, il PEGH LT 5 i it )5,
HigEKA#EME2, 3. 6. 7. 9. 10, 12, 13,
145 PP IR T PE A A s, 1. 4. 5. 8.
LSRR ZFFRIEEEO S ERE M. HKLL
R, RV S e A S R B UE,
K145, nEEE A& 2R KR 21055
JRGER, HRRZ12'5 25, 15 Fh 5 BHEE 105 Fh
JRGEIEIIN T 5.77 mg g (FW), J7 250 Hr & BiE K

K8 AFEIM B B SEIH REEER A E E
Table 8 Leaf soluble protein content of S. dichotoma
from different germplasm resources

ng'g' (FW) mg-g" (FW)
TR IR G KA PEG#bFE T B2 G TEKALEE PEGAb 3
1 0.127 2° 0212 8" 1 19.85° 16.93°
2 0.101 1¢ 0.348 2° 2 15.27" 15.71¢
3 0.088 7 0.681 0° 3 17.26° 17.41°
4 0.108 9™ 0.289 4* 4 16.10° 13.63'
5 0.104 7% 0.128 8* 5 17.08° 15.41¢
6 0.082 3° 0.144 3! 6 15.30" 19.74*
7 0.108 7° 0.156 2' 7 16.25° 17.37
8 0.104 7% 0.313 1 8 16.86" 14.64"
9 0.106 8™ 0.212 5" 9 16.31° 17.27%
10 0.098 9° 0.420 5° 10 14.08" 14.86"
11 0.100 5% 0.571 6 11 18.11% 16.50"
12 0.107 1% 03176 12 14.73¢ 18.54°
13 0.113 5° 0.339 6° 13 17.79° 18.13°
14 0.108 9™ 0.3712° 14 18.62° 19.76"
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AAEEEET, 100 114 124 13, 1495 2 ny i i
HEAGESHMMARESEEREE. PEGR
G, ahAtEE A S BRSNS 145 M R, H
P65 FI12%5, MM E O & BRI &45F
JREEIR, HE T HI0T, 145 Rl i B4 5
VRN T 6.13 mg g (FW), 77 243 % PEG
RFEEL. 4, 11, 120 135 M R A E A
SEHHAAMMRRESEEREE. 5EKGHE
L, 65 R AR A S B InE 2, Big
IKALERIE N T 29.04%, H U125 f75, BiEK
AL TR I T 25.87%16.85%, 45 Ff 5 75 5 ] v
HEOSE FHERZ, BUHKGHE I T 15.37%.
SRR 2, 3, 6. 7. 9. 10, 12, 13, 145
JiR B PR R S E RO KA B N, fE— 2
FREE B S T HAh AR5 BE U
2.8 FEMREFRREAMEMEETN

T AR ) A A B35 52 1) 22 o A 3 A A SRV () 5%
W, AN [ 5T % 9050 28 8 A 0 5 1l 2 I 8 e B
R SLEAARI . A SR8 e BB, T E 2 3
T 5 38 S5 A R B 5T B U 1] % A2 B4R bR AR AL,
CRE VRN &M BRI BT R (R B H2018). 45
AP (FR9) 45 TR B, 14FR 4R SE ARl % R PT 2
PEBRES T A 11>2>13>12>9>14>10>6>8>5>1>3>
>4,

3 Wit

TERPa 2R EZNTR —. HY
PrREVER RS 5 AR 5 M AMTTE A FE . WA
AL, F9 G E VM. MW AIRILT 5
W, K R S R, (R TR — &
GIN RS ST VA RS iR S s N D CE RS
BRI R r AR SRR AR 1) 8 A4 R A SF 41 2 AN [R)
DOURER S PR
3.1 AAERRETRE M SIREHIE MR XA

o A E 1 SR A EE VIR R,
AR O . A R A RS
P, TSR AE S I M e B T A B B A AR, 7 1k 4
hn, Y sE s 2, B RE BE R . M sE
)22 /b ] L AR B S R RN, MRANS %, M
X FRL S ERBR R, U BH 4 BRI S 30 4 OR, B R
PSS . ZPEGALER G BT A Fl 5 9% U (14 AH X FL 3
IR K AL B BT TR, A A5 B R ] R AH
XTHLSEE R B E . BUHKAAEA L, XS
AR R4, 8y 9T Rl B H, #IE /KA HE
Ay PIEEHN T 126.73%. 149.68%. 163.30%, A5 A0HE
AINBIRELS 3L 135 FhS BEUR, B K AL 3 il 1
h07739.08%. 45.05%. 45.40%. FWAETEHHE
B AS [R) A o R P R 22 R OK, 4. 8. 95 b

R ANFIF BT BRSSP MR R PR

Table 9 Evaluation of drought resistance of different S. dichotoma germplasm resources

Fh s AE S 6535 1 MDA%®  CATH PODiEPE  SODETE  Profr&E WEMEASE  FHE Her
1 03410 0.8753 0.398 8 0.205 4 0.394 8 0.1520 0.539 1 0.4152 11
2 0.296 1 0.194 8 1.000 0 03555 1.000 0 0.3972 0.340 2 0.5120 2
3 0.280 4 0.627 3 0 0.1375 0 1.000 0 0.6172 0.380 3 12
4 0.334 4 0.240 1 0.503 1 03589 0.495 7 0.290 9 0 0.3176 14
5 0.289 4 0.340 1 0.902 8 0.218 2 0.896 7 0 0.290 7 0.419 7 10
6 03410 0.491 6 0.445 8 0.349 8 0.4479 0.028 1 0.997 0 0.443 0 8
7 0.186 3 0.518 6 0.102 2 0.865 5 0.104 6 0.049 6 0.610 0 0.348 1 13
8 1.000 0 0 0.463 0 0.620 1 0.466 2 03338 0.1653 0.4355 9
9 02511 0.624 4 0.4377 0.823 7 0.437 1 0.151 6 0.594 5 0.474 3 5

10 0.358 8 0.450 0 0.346 6 1.000 0 0.347 1 0.528 3 0.201 5 0.4617 7
11 03397 1.000 0 0.256 0 0.704 2 0.257 6 0.8019 0.469 0 0.546 9 1
12 0.308 6 0.811 8 05178 0 0.558 8 03420 0.800 6 0.477 1 4
13 0 0.0520 0.883 9 0.506 3 0.887 0 0.3818 0.734 8 0.4923 3
14 0.087 4 03773 0.5855 03311 0.430 8 0.4389 1.000 0 0.464 5 6




R 55 AN R Ao 5T B8 AR S B B 5 PR 7 1301

R IEIEE R, PUREMERE, 1. 3. 135 Rl B
B, JrEtERaE. X2 H TS K
BT YA S KR, SO0 AT K, FHXE
KRR fEK 5 BRI DL S5 - 4i
¥ 5T R S B IR, AT RR F B OR R A W B A,
Sl I B T MR T BUR N B TR AME, AR
SRE LIS, X5K2EEQ01T) KT AFF
JR B IR ERAE AR AR R AR S AR VEAN I AL
g PR S 45— 8 VLIS [F RO ¥t
WX T+ 2A — 2 RE NI, BT 52
I — 5 PR, BT RE 132 A
3.2 MDA ESRERREMN KR

AR LA AL T T R BT R, 5 A R
Mk 2, 51 kKRGS Ak, FMDAS &3,
MDA % 578 iy, R4 A N R 45 0 40 5 2 e e,
PR . AR S, PEGALHR G AN [ il 5 5 5
MDA & E 2R T E, 2. 8. 13, 145 Mm%
MDA & S KA #E T B, AR 104 78RR
TEZKAEFRIG N, oA 115 R B IEMDA £ & 5 0
B2, BB KA T 106.39%. 59 K Ab B AH
b, MDA & AR Z H2 10, 11, 1255 %
TR, B K AR ER 4 530 T 72.05% 73.58%-
106.39%, MDA & T IR Z 22, 8. 135 MR
THIR, BOH KA 7 5 R T 11.65% 34.60%
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Study on drought resistance of different germplasm resources of
Stellaria dichotoma

YE Xubo, MA Lingfang, LI Yang, DAI Xiaohua'
School of Agriculture, Ningxia Univesity, Yinchuan 750000, China

Abstract: Stellaria dichotoma is a crucial traditional Chinese medicine material in arid areas. Artificial cultiva-
tion of this materials is often observed as satisfying with supply route due to scarcity of resources. However,
there exists serious problems during the artificial cultivation of Stellaria dichotoma such as the interaction in-
troduction in different growing areas, confusion of germplasm, clutter of seed and etc. In order to screen out the
germplasm resources of high quality S. dichotoma suitable for artificial planting in arid area of Ningxia, this ar-
ticle evaluated the potted cultivation experiment results of the Stellaria dichotoma seeds from different origins.
In the potted cultivation experiment, the seeds were watered with 15% PEG solution at the seedling stage to
simulate the drought stress status, and three days after which measured the physiological indexes of S. dichoto-
ma seeds. Then, analysis the drought resistance of 14 species of S. dichotoma comprehensively based on mem-
bership function. The experimental result shows the drought resistance order of different germplasm resources,
from strong to weak, were 11>2>13>12>9>14>10>6>8>5>1>3>7>4. The activity of peroxidase and proline of
germplasm resource 11 was significantly higher than that of germplasm resource 2 and germplasm resource 13.
The comprehensive physiological indexes showed that the drought resistance of germplasm resource 11 was
better than that of 13 other germplasm resources, followed by germplasm resource 2 and germplasm resource
13.

Key words: Stellaria dichotoma; drought stress; drought resistance
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