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Comprehensive evaluation of drought resistance of different
Medicago ruthenica germplasms at the budding stage

XIAO Hong', WANG Fang®, DUAN Chun-hua®, JING Yuan-yuan', CHEN Lu-jun',
ZHANG Jian-wen', YANG Hai-lei', YU Xiao-jun'
(1. Pratacultural College, Gansu Agricultural University/ Key Laboratory of Grassland Ecosystem of
Ministry of Education/ Sino — U. S. Centers for Grazing land Ecosystem Sustainability , Lanzhou, Gansu 730070, China;
2. Agronomy College , Gansu Agricultural University , Lanzhow, Gansu 730070, China;
3. Fodder and Forage Station of Xuanhan County, Xuanhan, Sichuan 636150, China)

Abstract: With optimal, medium and severe water stresses (soil relative water contents were 75% ~ 80% , 50% ~
55% , and 30% ~ 35% , respectively), the drought resistances of 12 Medicago ruthenica germplasms from different
habitats at the budding stage were studied by a pot culturing method by repeated drought stress. The results showed that
plant height, stem diameter, aboveground and underground biomass, leaf relative water content and chlorophyll content
were all decreased with the increase in severity of drought stress, while the MDA content was increased. Compared with
the control (CK), the decreasing levels of leaf relative water content for 12 M. ruthenica germplasms were all below
11% under medium water stress. The growth of M. ruthenica was seriously inhibited under severe water stress. In addi-
tion, under medium and severe water stresses, the plant heights of M. ruthenica (Longxian) were declined by 1.8%
and 22.1% respectively, and the leaf MDA contents of M. ruthenica (Weiyuan) were 26.172 pmol+ g~ " and 31.149
pmol g~ !, respectively, higher than other materials. Based on the relative values of plant height, stem diameter, above-

ground biomass, underground biomass, leaf relative water content, MDA content and chlorophyll content under medium
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and severe water stresses, the drought resistance of 12 Medicago ruthenica germplasms was comprehensive evaluated by

the subordinate function method and followed the order from strong to weak as Longxian (from Shanxi) > Yuzhong >

Yongchang > Longxi > Tianshui > Weiyuan > Tumote > No. 8 Zixuan > Jingtai > Linxia > Zhenyuan > Xiahe .

Keywords: Medicago ruthenica ; budding stage; drought resistance; subordinate function
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Table 1 Materials of the 12 Medicago ruthenica
U A ET ek ST
o) m%i’@ et iﬂz@}_ﬁ ﬁi%/y? GRET
Collecting or . Geographical Elevation AMP
Number . . Habit .

introduce site coordinate /m /mm
1 Hif#4¢ Jintai, GansuProvince i3 3 Terrace edge ., Roadside A Unknown A Unknown  182.4
2 HifilE & Linxia, Gansu Province KR FAYE Side drains , North-facing slope N35°42'E103°08’ 2150 537.4
3 HRBEPE Longxi, Gansu Province B3 BB Roadside . North-facing slope N35°08'E104°24" 2000 445 .8
4 Hif KK Tianshui, Gansu Province Hi3E Terrace edge N34°27'E108°12' 1360 491.7
5 H 1B Weiyuan, Gansu Province R ZE A Alpine meadow N56°26' E104°03’ 2780 525.7
6 HME W Xiahe, Gansu Province #4321 /K33 Roadside ., Side drains N35°14'E102°49' 2510 516.0
7 Hifikg Yongchang, Gansu Province Mt K Terrace edge . Side drains N38°16'E101°39’ 2170 185.1
8 Hifrtarp Yuzhong, Gansu Province H I  #%30 Terrace edge . Roadside N35°51'E104°01" 2280 350
9 H W #HE Zhenyuan, Gansu Province i Terrace edge N35°32'E107°14’ 1170 594
10 BePEPE B Longxian, Shanxi Province IKIED 3 Side drains, Roadside N34°59'£106°33 1363 600.1

FBREr
11 Tumete, Autonomous Region of Inner HFAzFkE: FFP Cultivatable wild variety
Mongolia

12 Hi% 8 5 No. 8 Zixuan

1.2 REFHE

BT R AE 2R AE AR ST, BT A - 2 A AR
FTEEWEBRAESE, F 80 H YD AR JZ , 5 1 Il e e
HOATEE 3 ~ 5 min, HLBIF R & BRIOEENIE, Pk
IR 1 5 — B b 7 AR

RIE T 2014 4F 4 APAIE 7 A FAIAEZEIMNTT
B R AR R 27 A5 el oA 1 S R AR A T, SR A
AR TR T S A A ] 3 R M P R

Tt e A Y IR EE 43 59100 23°C \38°C 1 29°C . Bt 56
H 2 3 R 1), b i, Lhiad e, Jf A
SR AAPUIE R G5, LR & (5
13.5 em, JIBAE 9.5 em, H4£ 16.5 em) %+, B340 L
1.4 kg, [R] B RORE I 5 38K 40 45 5 DA B i S b 4
AT LE, P SHE T, R E
o FEARK IR A T4 — 45 B, o 0 it
7K, PR R B K H R K B 75% ~ 80% (135
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Yk AR W5 VEAT 3K 4 W aa db B 3R %
3AIKAIBEEE , 18 K 43 Ab R (CK) Sk HH [A] B K HFK
I 75% ~ 80% , 1 EE 7K 43 38 Ak B Ay H [A] 5 KR
IR 50% ~ 55% , T BE 7K 43 e Ak B, Sk ] 25
KK 30% ~35% ) 4K b PR 5
(14 1) . PRSI R3S KR
K AT AL BT A 0 BT, B K TR L
KAy KA 10 d R K, ZK)E
74 38 5 7K s B H ) e KRFZK 10 75% ~ 80%
TG 10 d ST TR bR E
1.3 MEIIRSH*
1.3.1 FB&FAF gxivkem, HERNE 3R
2 A A P B AR (em) , BN E 5 B

S, FH I B R RO A2 A AR T2 25 JL 3 1) A =5
(mm) , B E 5 PRo

Mo AL AR R B ARZE N R
FH LS SRA R RE 0 M R 5555, 2R 5 B K b e AR PR
HRER U 1, B 4 R SA5E 24 1 5 PRAE KR, 15T 048
FEPR A9 b b R T #8533 I, 43 B ARAS , SR 5T
AR T 105°C AR, FI7E 80°CTHE FHL EIHE 5
FREE(g)o KOV-XH RIS Bpf b b R N A= Wi
1.3.2 AZIRAF W R A S KRR A AR E
Wl BRI AR R o A R 3 A0E E A 0.5 ¢
(W), TEZRAB/K HiR i 24 h FRIBUILRIE 3 (W), 4R
JERCABAR T 105°C AT, 5T 80°CHEIlR T Ht = 48
H(W,), H RWC = (W= Wy)/(W, = Wy) x 100%1}
B3 WHKE

P (MDA) 75 R P B A B bb 22 1R £ 325 0
SEU S OFREL 0.2 o i 5 18] [ 238 A e i 1
5 mL BERRZZ R WE IS, T 2 10 mL B0,
4000 remin~ "N L 10 min, B EVEW, M 1.5 mL
0.6% TBA W5 7EME 7K H1 SN 30 min, G 24
JEFRE O BRSO E 450,532 nm Al 600 nm I
KT MO

-4 2 2 B o SR T E g4 R B e ] ) 25
ALET R R 0.2 ¢, FHZEIE K vh ik T, A 5
AT (1:1) B4 BB R TR 1k, ME 470,649 nm
1665 nm P T YMOEEE 3 IREH .
1.4 MEHEEETEN

K SRR eR A XS 12 0 i T8 240 BH27E B
EPEPATLEAAEM S DI R AL BE R 4 %) bk 2%
H b A=y R AR R A K MDA
BRI SR ER S i A AR B (A48 AR A XA =

TE A0 P 5 /38 LK A3 A0 BRI E {E (CK) ) AT
fabn , R PR ARSI AR R (0, 5 hR
SPiR R IEA R AR X (p) = (X = X))/
(X ey = Xowin) > 2, XA SR ) F— B 457 I
SEABRIARRIEL, X T X i 23 010K AT B R4
i () e RABL RN B/ IMEL, 2S48 bk 5 B0 51 222 67 AH G B
AR X(p) =1 = (X = X))/ (X = X)), R
R —FRARTEA [FIZK 4 ihia T SR IR SRk
{8, e Jr AR BE R B B2 50 5 0098 b SR ok Z00E 2
SRV BE, AR A 4 R 28 55 R ok BB R /N i
PrEYERRSS I EBOC, Pr v g ; )z itk
B
1.5 #HESIT

K FH Microsoft Excel 2007 X} vE4 74038 , %
SPSS 18.0 Ge it Fild /M@ 5 22 545 (LSD) 47 U7
20T

2 AR5

2.1 TFEBEX 12 M REERSERNZD
BEE T S0 B, 12 05 i fa 50 R 46 %5
PR B TR RS (3R 2) , (HAS [F] R 18 A BHRE AR
(R BEAS I, Hedh 50 28 ROK T TR AR P 78 HL 2
WETREE(P<0.05), @EHEKSEH(CK)TF,
K VAR HH i 7 5 %) 4 XA v A, T K B A R
P18 & %ot ok v S A T B T R AN Bl L 7 S LA S
o A REH(P <0.05) 0 HEEMNE T, + B4 15
AR I T E 8 T I R R AR e
(P <0.05) SXFREALL, RE R E T, P B Ak
B s SRR, S IR T 1.8% 1 7.8%
FEWE T, 28 i A S 46X o A R s A, B ALK
T 51.6% , B B mfE SRR N BEIRT 22.1%.
HH 2 2 RTS8 Kb R, o8 s B =R
L= Tk Peri b B wfE S (P <0.05),
HEEMRA T, KK mfE Sl Em T HE S 5.
= K EFBE PG mAE 5 (P <0.05), EERAT,
FOK e A S 2R 5 i TR AR P AE LA S
i 10 AR P <0.05), 5T REAR LY, 8 B2 7K 43
TEX i A 2SR A S A — 35, He i B B Rk
B A AR RN, IR T 4.8% .6.5% Fil
8.7% , 528 e SR AR BB B AIR T730.5% o
TEFKAT AR, B w4 AR A )
WS THA 1A E (P <0.05) (£ 2), BEET
LR IR, 12 403 e 7 AR B A K 3 2 B
PO, s AR AN U5 R 8 SR e b A i
TR (P <0.05), FEEME T, KK FH
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e S EAE YR R, HLY e TR R A
ot b A BRI R, ROK e A S A 3 AR
Wi 2 e T B AR P A S LS HAD 10 43 44 R
(P<0.05). 15X BEALL, o B2 W ae xi Bz 8 Ak B

e M b AR R BN, S B R T 5.0%
T18.0% , FEMME T 12 3 i A b AE Y Y
TEET 409 DL L, Hovb 548 i A SR R R RO, Ry
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®2 ARTEMET 12 B REZNHSER
Table 2 Morphological indexes of 12 populations of Medicago ruthenica under different drought stresses

HERIHRR /em ZEHL/mm bR (TE) /g WA (TE) /g
Absolute plant height Stem diameter Aboveground biomass( dry weight) Underground biomass( dry weight)
e
Vit g THEWE MM PEENG WM . TRORE TEWE . REBG T
o Medium Severe o Medium Severe - Medium Severe o Medium Severe
CK CK CK CK
stress stress stress stress stress stress stress stress
2% M. ruthenica 4078+ 27.77+  19.73+ 1.87+ 1.65+ 1.30 £ 1.987 + 0.847+ 0.216% 0.565 + 0.395+  0.131=%
(Jingtai) 0.93Aa 0.83Bbed 1.27Cc 0.05Aa 0.06Bab  0.05Ced  0.264Ab  0.143Bb  0.023Cg  0.054Aab  0.047Bab  0.019Cf
W6E M. ruhenica 38.30=  23.44x 2045+  1.62: 139 1.22x 1.814+  0.860+ 0.44:+  0.606+ 0.347x 0.248x
(Linxia) 0.44Aab  1.65Bd  0.85Bc 0.03Aabc  0.17ABbe  0.07Bd 0.339Ab  0.061Bb  0.088Bdef 0.127Aab  0.036ABabc0.039Babed
FevG M. ruthenica 37.34+  28.09+  25.03+ 1.42+ 1.33+ 1.21+ 0.955+ 0.800+ 0.340+ 0.275+ 0.236+ 0.159+
(Longxi) 2.00Aab  2.84Babed 2.18Bab  0.15Ac 0.10Ac 0.02Ad 0.108Ac ~ 0.119Ab  0.052Bfg  0.015Ad  0.043ABc  0.021Bef
KK M. ruthenica 41.35+  31.43+  25.33z 1.86+ 1.72+ 1.65+ 1.693 1.381+  0.993+ 0.584 + 0.409+ 0.297+
(Tianshui) 1.05Aa 1.67Babc  0.69Cab  0.04Aa 0.03Aa 0.10Aa 0.266Ab  0.109ABa 0.103Ba  0.089Aab  0.028ABab 0.019Bab
IR M. ruthenica 3391+ 29.56+ 22,01« 1.62+ 1.5+ 1.32+ 1.742 + 1.090+ 0.471= 0.552 + 0.391+  0.217%
(Weiyuan) 1.30Abc  1.05Babc  0.63Cbc  0.02Aabc  0.14ABabc 0.04Bed ~ 0.235Ab  0.144Bab  0.005Cdef 0.043Aabc 0.049Bab  0.008Chcde
B M. ruthenica 36.44+ 2937+  23.64+ 1.77+ 1.50+ 1.34+ 1.749 + 0.794+ 0.415+ 0.548 + 0.390+ 0.195+
(Xiahe) 1.88Aab  2.86Babc 0.38Babc  0.13Aab  0.06ABabc 0.06Bcd ~ 0.203Ab  0.051Bb  0.022Befg  0.062Aabc  0.017Babc 0.005Ccdef
KE M. ruthenica 30.67+  28.27+ 2047+ 1.38+ 1.38+ 1.26 + 0.887+ 0.816+ 0.325% 0.355+ 0.312+ 0.177+
(Yongchang) 1.00Ac 0.79Aabed 1.06Bc 0.06Ac 0.02Abc  0.03Acd  0.149Ac  0.067Ab  0.028Bfg  0.043Acd  0.049Abc  0.010Bdef
Wih M. ruthenica 41.35+  31.45+ 2592+ 1.68+ 1.61+ 1.60 + 1.422+ 1.267+ 0.837= 0.456 + 0.393+ 0.320+
(Yuzhong) 1.05Aa 1.05Babc  0.53Cab  0.07Aabc  0.09Aab  0.10Aab  0.147Abc  0.127ABa 0.142Bab  0.028Abed 0.025Aab  0.057Aa
FAJR M. ruthenica 39.48+  30.42+  24.13+ 1.60 + 1.47+ 1.41+ 3.210+ 0.803+ 0.767+ 0.706 + 0.287+  0.266+
(Zhenyuan) 2.25Aab  2.85Babc  0.45Babc  0.12Aabc  0.07Aabc  0.09Abed 0.225Aa  0.137Bb  0.068Bbc  0.041Aa  0.013Bbc  0.035Babc
BB M. ruthenica 34.27+  33.66+  26.71% 1.5+ 1.48+ 1.45+ 1.300 1.235+ 0.646¢ 0.461 + 0.438 + 8'239i
(Longxian) 1.95Abc  1.05Aab  1.65Ba 0.03Abc  0.03Aabc  0.03Abc  0.068Abc  0.081Aa  0.077Bbed 0.040Abed 0.056Aa 068Bal)cde
+BREF M. ruthenica 40.25+  33.88+  21.65+ 1.67+ 1.63+ 1.33+ 1.734 + 1.118+  0.574+ 0.446 + 0.33+  0.259+
(Tumote) 3.75Aa 1.37Aa 2.75Bbc  0.12Aabc  0.08Aab  0.03Bed  0.353Ab  0.083ABab 0.022Bcde 0.031Abed 0.013Babe 0.005Cabed
> =)
Mﬁnﬁu}?ﬁ 3945+ 26.08x 22.29% 1.75+ 1.32+ 1.31+ 1.276 + 0.817+  0.485% 0.542 + 0.376+  0.228+
(No g Z;:Zzﬁ) 1.45Aab  1.49Bed  1.2Blabe  0.14Aab  0.02Bc 0.09Bed  0.143Abe¢  0.083Bb  0.051Bdef 0.077Aabc  0.028ABab 0.029Bbede

T« A SR NE PR R Rl — AR AN [ fi 48 S 5T R] 22 53 .35 (P < 0.05) 5 [R5 AN Rl R 5 B 3R [Al — BLBHE A [R] Ak B 0] 22 5 W9 35
(P<0.05), T,
Note: Different lower-case letters within the same column show significant different at 0.05 level among germplasms of Medicago ruthenica, while different

capital letters within the same line show significant different at 0.05 level among treatments. Hereinafter.

o JE TR BRI 4 BRI A S R R A
7 e SER S RS TR N o SR QRS
0.05) (£ 2) MWEHEKISAHT R R AT
YRR . KA AT B B A AR
AR T KB B ER B P R A D (P <
0.05) . ST REAHEL , 5B /K S e e s ) 1 i 4
T AR R AR, I R A SRR IR AN B
KT 29.8% , HiAth 11 1y s A& 00 HL T LR 8 45 F
T 40% U4 I, Forb 5o 28 m A O R IR R, R AR T
76.8% .

2.2 FTEEXN 12 HRESERBERNZNE

HH 2 3 AT 38 KN, 7k B m s 20 A
FRREDE 5 K S 2 v T B P i R R e A
(P<0.05). BEET5Mr 8, 12 0 w5 50
AR S K B A R, T A ) A S
F AR K R S I AN, S0 BER B, B ST s
AN, A 11 03 A S R A K R A R i Y AR
10% AT o B g 500k R AR 7K e o R D
FRE 0 T B R IR B KR, 430 R RE T 10. 0% AN
35.0% . HiE 85 mfE Tt i AR &K B
JoiE R BT BEIR BE RN, RRE T 17.9% o
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TEFK AP B P4 i 4 S R MDA 5 2 2
e TRRIE UR AN B A8 W LAAh B oAt 9 £ 4 )
(P<0.05)(%3), SXTHEAALL, B e B e
B VG i 78 0 7 MDA 75 S 38 0 0 e A/, 43 1) 1
T 4.0%F0 24 1% o 2 F0E FE JBiE T T8 5 1
G R MDA FE R E TX (P <0.05), H
FEDLIIRE R IE W R A S 7 MDA B 3% L At
WARHAY B e, BEWITE 6 g &2 X0 5 A b
AU

ik S Y SR Y1/ N R Y TR A s
RumERE FHEEH(P<0.05)(FK3), TEEH
HKATREFER , ROK s e R & 5 B = TR

ZA L BRF T 2 DASR I HoAth 9 M A RE(P <
0.05) . 55XFHEAHEL , o BE W X7k & A b i 4
o 28 2 5k 19 52 BN, M FEAR T 3. 6% A
5.9% , T 5 BE e T 5 28 A 0 R IR BE A/
H22.1% 5] 15 SRR K, A 49.0% o
2.3 RNREZZEHTHREEITMN

F A0y i 1 S RL 4 0 bk i 2500 M 2R
R A R A K B MDA R At
FE R ARXHE, R SR & o 805 X A R T 2
WP TR AT DU SR ISR N < PP
BB >t > K E > B > KK > THE > B8R >
Hik 85 > 5t g8 > I > 5 > i (£ 4).
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Table 3 Physiological indexes of 12 populations of Medicago ruthenica under different drought stresses

WS/ % PR i ol =) MR R (g )
PR Relative water content MDA content Chlorophyll content
Material X ughbe TEMEn AR bR REMNE M gEen dEha
CK Medium stress Severe stress CK Medium stress Severe stress CK Medium stress Severe stress
=F M. ruthenica  85.43 + 79.37 £ 62.78 17.510 = 19.416 + 26.043 1.622 + 1.326 £ 1.263
(Jingtai) 2.16Aab 2.35Aabe 4.51Babc 0.204Abc 0.228Ac 1.568Babc 0.029Aa 0.092Aa 0.227Aa
W& M. ruthenica  86.29 83.81 60.91 + 18.736 + 25.436 + 28.614 = 0.627 0.546 + 0.455 +
(Linxia) 0.33Aa 1.09Aa 1.76Babc 0.476Aabc  0.926Bab 0.973Cabe 0.057Ad 0.019ABc 0.027Bed
B VS M. ruthenica  81.59 79.89 54.14 22.071 + 22.962 + 27.398 £ 1.281 % 0.941 = 0.663 +
(Longxi) 1.88Abc 1.73Aabc 3.09Bc 1.602Aa 2.549Aabc  0.732Aabc  0.034Ac 0.163ABb 0.040Bcd
KIK M. ruthenica  82.41 = 78.15+ 57.11 15.174 18.754 + 25.951 1.761 £ 1.371 £ 1.032
(Tianshui ) 2.17Aabe 1.59Aabc 0.46Bbc 1.015Ac¢ 0.677Ac 1.365Babc 0.141Aa 0.022Ba 0.044Cab
B M. ruthenica  85.19 = 79.69 £ 59.44 + 19.456 + 26.172 + 31.149 + 0.633 0.546 0.396 +
(Weiyuan) 1.31Aab 2.97Aabe 5.87Babc 1.747Aab 1.278Ba 2.520Ba 0.018Ad 0.024Bc 0.027Cd
KW M. ruthenica  83.91 = 75.50 £ 54.55 + 17.357 + 22.101 + 30.702 + 1.309 £ 0.874 + 0.668 +
(Xiahe) 1.00Aabc 2.51Bbe 1.87Cc 0.960Abc 1.865Aabc  2.841Bab 0.022Ac 0.091Bb 0.061Bcd
IKE M. ruthenica  86.84 + 81.11+ 60.72 + 16.730 + 22.756 + 26.229 + 1.367 £ 1.318 0.708 +
(Yongchang) 0.90Aa 1.93Bab 1.17Cabe 1.675Abc 1.823Babc 0.930Babc ~ 0.019Abc 0.078Aa 0.059Bbed
i M. ruthenica  83.81 = 79.68 + 60.94 + 16.306 + 20.062 + 30.572 + 1.256 + 1.182 ¢ 0.747
(Yuzhong) 0.79Aabc 0.97Babc 0.80Cabc 0.083Abc 2.053Ac 3.174Bab 0.037Ac 0.056Aa 0.140Bbc
HEJE M. ruthenica  80.46 + 79.96 £ 54.23 + 15.373 + ?2'5901 27.516 £ 1.318 £ 0.925 + 0.738 +
(Zhenyuan) 0.54Ac 2.67Aab 1.19Bc 0.835Abc . 3.027Babc 0.069Ac 0.032Bb 0.092Bbed
823 ABabc
BB M. ruthenica  83.72 75.81 65.00 16.471 = 20.696 + 22.663 + 0.645 + 0.550 + 0.479 +
(Longxian) 1.63Aabe 1.28Bbe 1.67Cab 1.664Abc 1.944Abe 1.772Ac¢ 0.020Ad 0.027Bc 0.015Bcd
TER¥E M. ruthenica 79.84 + 73.55 = 61.05 = 15.243 = 23.609+  24.130+ 1.574 + 1.245+ 1.032+
(Tumote) 1.21A¢ 1.05Bc 1.15Cabe 1.996Ac 1.038Babc  1.980Bbe 0.157Aab 0.096ABa 0.181Bab
Hi% 8 5 M. ruthenica 83.50 = 80.99 + 68.53 + 16.460 + 21.911 + 22.348 £ 1.264 0.885 + 0.744 +
(No.8 Zixuan) 0.29Aabc 1.13Aab 3.33Ba 0.396Abc 0.310Babc  0.360Bc 0.145Ac¢ 0.030Bb 0.053Bbc
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Table 4 The values of subordinate function and comprehensive evaluation of drought resistance

of 12 populations of Medicago ruthenica at the budding stage

S JE{H Subordinate function value

s B
.. XK . A
bhE WP AL e SEERE e s SO Her¥
| et MOER g Cape UEUE Cennt uam Comrhesive H9F
Material Relative value 4t ’ Relative Relative l f Relative Relative evaluation Order
of absolute stem aboveground underground vaue o MDA chlorophyll of drought
. diameter . . relative resistance
plant height biomass biomass content content
water content
5278 M. ruthenica (Jingtai) 0.201 0.311 0.189 0.325 0.529 0.656 0.634 0.406 9
IG5 M. ruthenica (Linxia) 0.178 0.356 0.298 0.361 0.548 0.464 0.634 0.406 10
BEPE M. ruthenica (Longxi) 0.460 0.661 0.581 0.676 0.499 0.866 0.256 0.571 4
KK M. ruthenica (Tianshui) 0.409 0.700 0.705 0.519 0.496 0.423 0.379 0.519 5
BUE M. ruthenica (Weiyuan) 0.557 0.628 0.404 0.445 0.484 0.423 0.516 0.494 6
K M. ruthenica (Xiahe) 0.493 0.350 0.282 0.356 0.363 0.359 0.173 0.339 12
K E
M. ruthenica (Yongchang) 0.631 0.867 0.636 0.637 0.485 0.434 0.508 0.600 3
i M. ruthenica (Yuzhong) 0.654 0.861 0.750 0.766 0.549 0.317 0.568 0.638 2
B
M. ruthenica (Zhenyuan) 0.416 0.683 0.162 0.223 0.535 0.214 0.266 0.357 11
B £ M. ruthenica (Longxian) 0.799 0.828 0.731 0.700 0.555 0.632 0.633 0.697 1
[ s
]jw:%jizmim (Tumote) 0.413 0.628 0.451 0.617 0.561 0.298 0.469 0.491 7
N =)
RILs & 0.258 0.189 0.477 0.454 0.713 0.59%4 0.296 0.426 8

M. ruthenica (Zixuan No.8)
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