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Comprehensive Evaluation on Drought Resistance of
Wheat-Thinopyrum intermedium Introgression Lines at
Germination and Adult Stages
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Abstract: Drought is one of the most prominent factors that negatively affect the yield quantity and stability
of wheat production. It is of great significance to select elite drought-resistant germplasm resources and cultivate
drought-resistant varieties. In this study, the drought resistance of 180 wheat-Thinopyrum intermedium
introgression lines was comprehensively evaluated at seed germination stage and adult plant stage. By measuring
morphological indicators such as root length, biomass and yield-related traits, combined with principal
component analysis, membership function analysis and correlation analysis, drought resistance at two growth
stages was evaluated. The results showed that drought stress at two growth stages could result in significant
decrease considering the drought-resistant related indicators. Shoot fresh weight, root fresh weight, shoot height
and maximum root length decreased significantly at germination stage, and plant height and yield per plant

decreased significantly at adult stage. The distributions of drought resistance coefficients of each indicator at
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different growth stages were significantly different. No significant correlation between the D value of

comprehensive drought resistance evaluation at seed germination stage and adult stage was detected, but the D

value at adult stage was significantly correlated with the drought resistance coefficients of yield per plant, the

maximum root length and shoot dry weight at germination stage. The drought resistance of 180 derived lines was

classified using the D value of comprehensive evaluation of drought resistance based on principal component

analysis and membership function analysis. As a result, 24 lines at germination stage and 28 lines at adult stage

were identified showing extremely drought resistant. Especially, 11 elite lines showing strong drought resistance

at both germination and adult stages were obtained, which can be used as excellent germplasm resources for

wheat drought-resistant breeding and genetic research.

Key words: Wheat-Thinopyrum intermedium introgression line; drought resistance; membership function

method ; principal commponent analysis ; comprehensive evaluation
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FIFH Excel 2010 PRI , SPSS 21.0 Ff4:
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Origin 2021 K221 & T . 2% 1 5t MR 1)
I -FR U 22 50 G I R P R RN E D
TR 7 o

2 HRESH
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Table 1 Effect of PEG simulated drought stress on each trait of tested lines at germination stage

. NGNS e I ) ) N .
Treatment Parameter (%) GP $GI  (cm) RN
MRL SH CL SFW RFW SDW RDW FRSR DRSR
poyilsl EEIH 9668  98.09 922 1459 471 1125 335 0.94 0.84 0.10 0.08 090 081
Control KA 100.00 100.00 11.06 18.03 588 1479  4.77 1.28 1.31 0.14 0.11 1.62  1.16
B/ME 7670 85.00  6.31 973 338  8.00 2.24 0.68 0.47 0.06 0.05 053 054
FREZE  0.0403  0.0260 0.7279 1.5419 04727 1.1579 0.5890 0.1237 0.1490 0.0147 0.0132 0.1497 0.128
SRR 417 2.65 789 1057 10.03 1029 1759 1313 1766 1476 1636 1662 15.68
(%)
PEG 4bFt T 7371 9631 6.41 797 476 599 3.49 0.39 0.35 0.06 006 091 094
PEG stress Ml 100 100 958 1322 586 9.1 497 0.65 0.56 0.1 009 1.8 191
F/ME 250 8170 378 268 3.5  0.00 2.12 0.17 0.19 0.01 0.03 056 0.58
FrfEZZ 02229 0.0391  0.9505 1.8008 0.5502 1.184 0.6519 0.0830 0.0713 0.0143 0.0133 0.1984 0.3685
WRREL 3024 406 1483 2258 1156 1977 18.67 2117 2037 2298 2353 21.74 39.08
(%)
el SEMERE -23.76  -1.81  -30.50 -4534 098 -46.76 430 -5837 -58.52 -37.22 -29.73 134 1549
Comparison % (%)
with the TRE 2607 141 694 1201 153 948 1.08 8.04 271 8.22 717 512 23.40
control 2 (%)
IG5 0" 0" 0" 0™ 0.0984 0" 0 0 0" 0 0" 0.0422° 07
PH

o R BT (K 3 (P<0.05) It 2 3 (P<0.01) 225, R
GP: Germiation potential; GR: Germination rate; GI: Germination index; MRL: Maximum root length; RN: Root number; SH: Shoot height;
CL: Coleoptile length; SFW: Shoot fresh weight; SDW: Shoot dry weight; RFW: Root fresh weight; RDW: Root dry weight; FRSR: Rresh

root/shoot ratio; DRSR: Dry root/shoot ratio; L represent significant differences at 0.05 and 0.01 level, respectively; The same as below



54 WD

MR RTHE ZR T R A AR BT A2 A PR

1325

M3 FEFR PR R B AT LIE (K1),
HIB R 2 K R H AN M HE P 5 R BT
I3 LB — B, TR R BEY KT 1.0 ik 5D

FARBOP AN — B MEAE 0.6 ~ 0.7 A 28R
PO AR B AT FeBc R v i K 28 RO FE BT
SARBAEA F A o3 A d5e ), 22 0 535314 0.03 ~

ek F TR R B A He A — 2, SR E R 0.5 LA 1.08.0.51 ~2.00( & 1) o A[EBEAEFE bR PTF
TiERARESHEMEREMILE 8,2  FEO2ZHE, SRR SR X PEG [ i
EPTE0.4 ~ 0.67E [ KZFEL M TEAM TEL  NAFEZER , R38R P H TR S AT b
225¢
2.00} .
% 1.75} 3
g 1.50} :
5 .
==
We = 125t . L
%:g 1.oof . o ) I
-.:é . "
% 075} . . " . i
gﬂ 0.50F % * *
025} . ! B
oLt A

}gfﬁ“ &#ﬁa »{wf #T Mﬁr &
GR 48%C Hi RN  SH
Gl MRL

IRf i L E T ART W S T
i SFW RFW SDW RDW JEH 7dlk

CL FRSR DRSR

E1 WFREERERRERNNERES T

Fig. 1 Drought resistance coefficients distribution of 13 indicators of tested lines
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B FARK TR R B Hfar 5 K5 565 5 F Ao Tk
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Table 2 Principal component analysis of drought resistance coefficient of 13 indicators in tested lines

WSR2 T %4> Principal component

DC 1 2 3 4 5 6
KR GP 0.3203 -0.1386 0.4003 -0.0243 -0.0112 -0.0502
K2R GR 0.1547 -0.1449 0.5325 0.213 -0.1846 0.4994
RHHEEL GI 0.3155 -0.0981 0.4574 -0.0512 -0.0861 -0.1433
AR K MRL 0.2703 0.2147 0.0538 -0.5465 -0.1408 -0.0181
HE RN 0.2135 0.031 -0.0326 0.7637 0.053 -0.3455
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F2(48)
PR RK T4 Principal component
DC 1 2 3 4 5 6
WS SH 0.3498 0.0101 -0.098 -0.1725 0.0623 -0.2216
JIRZEE K CL 0.2241 -0.1819 -0.3346 0.0866 0.2167 0.6947
it E SFW 0.3983 -0.0703 -0.2251 0.0005 0.1605 0.0355
M F RFW 0.2783 0.4204 -0.1822 0.1142 -0.3018 0.1722
+-TH SDW 0.3764 -0.0623 -0.2452 -0.0046 -0.1841 -0.1206
HTH RDW 0.2835 0.4126 0.0295 0.0153 0.3554 -0.0175
MY TEE L FRSR -0.1207 0.5264 0.0107 0.1371 -0.5183 0.1395
TARGE L DRSR -0.0999 0.4868 0.2767 0.0142 0.5824 0.1046
FEHE(H Eigenvalues 2.62 0.81 0.43 0.13 0.13 0.21
Bifk# (%) Contribution rate 37.43 17.25 11.01 7.68 6.65 5.65
ZiF5T#k#% (%) Cumulative contribution rate 37.43 54.67 65.68 73.36 80.02 85.67
[HFHLEE Factor weight 0.4369 0.2014 0.1285 0.0896 0.0776 0.066

DC: Drought resistance coefficient; The same as below

FRAE 3R o453 ¥ 13 MEARME S HIA
6 ™ F R FAFEA MR 6 4~ E RS 5. I
RO SR & pRECKE 6 1~ F L1553 H —AkAb 3L, 455 6
A ERS A (R 2) , THETS5 180 13/ IMEZZ 1A=
R ZEA TR D E (3 I https : //doi.org/10.13430/.
cnki.jpgr.20230318001, fff & 1) . 45 RFEM], it
B DAE L Fl 4 0.2823 ~ 0.7391, -1 4 05357, H:
Hi, CH1364 11 D fiz 7 (0.7391) , KK i CH0329
(0.7343) . CH9767 (0.7238) Al CH6002 (0.7116) , T
CH16108 (0.2823) . CH16538 (0.3077) il CH1742
(0.3212) M ha 3 44 . 3 DPU R AR AP LI 6878
) DB (0.7115) , HK 212 5 618(0.6077) , ¥ 42

®3 MEETERMTFHRARERELBSR

47 15A15(0.5637) , 180 13/ IMEZ AT A R P A 71 539 D
(R X R 22 47, o] DL P SR B o

MR8 I -FR o 22 00 ik bt BAELE B - D
{6 180 M /IMEZZ fir A R K0 R S (F3) . 5l
PALHE 24 (3 MR, DAET-1 4 0.6752, J& TR Bt
B, 5 E 13.33%, LR i Pl 6878 ZEIEL S 55 2
PALHE 29 3 MR, DEF-1 20 0.6091, J& T3 bt
R, 16.11%, i 5 618 IS5 5 46 3 AU dF 68
ABEEE, DAEST-318 0.5422, J8 T &840 5280 | o
47 J& T I 55 4 ALEE 29 B kL, DAE -3
0.4733, J& T 505 55 S A5 30 A KL, DE
474 0.3909, JE AR5 PR

Table 3 Drought resistance evaluation results of tested lines at germination stage

B R4 DI FhE FHD b7
Drought resistance grade D value Number of lines Mean of D value Drought type
19% Grade 1 >0.6273 24 0.6752 i

2% Grade 2 0.5932~0.6273 29 0.6091 b

3% Grade 3 0.4914~0.5932 68 0.5422 4
4% Grade 4 0.443~0.4914 29 0.4733 5

5% Grade 5 <0.4439 30 0.3909 ]

22 RREIMBEEE TN 114 B A P E] 3058 H R BB 77 i A DR S 30 ke

221 HEAREKS 4 IB Xk A 8 = 28 kM
KBRS 2021 45 F1 2022 44 22 2 N K 24 )
TES AN /K b 2 PP AL PR G T 248 T /AMEZ fiT A R
SATERACHR A RAL. BT 180 i Rl

e, WO IR I L %5 169 I fis A R P R, Kt
FIEEHOTCXT ¢ 00 55 53 A 2 BH (3R 4) , FEAN [RIIK 53 254
T IMEZZ AT A R PR = SRR TR R B
PR 4N TER Y R B 2 (P<0.01) 22 5%, T8k 4L
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TE 2022 AE R IE 2 22 57 (P<0.05) , M 7E 2021 4F- 25 57
ZNTE IR RN i RN STERN g SO ¥ [P S
PR X T 2 W aE A b BURR . R SR A A
WA= A SRR H A R TR R B (R A1, 2022 4F
LB R 7 R R B oK (23.20%) , Ho k2 bR S
(13.84%) , Bk B /N (3.34%) , 2021 4F DL T T
MR K (14.119%) , FLUOZ PR 8 (13.33% ) Filbk =

F4 HEAREKS BRI 2H X MR LR

(10.66% ) , BRI Kt /N(2.27% ) , 7 W kR 7= B FAR
FT TR U, NS REORE , WA K ZE
) B 7 AR S R B K R R 38 R R, BT I
IZHEARAEAN IR 3 250 TR 12 1978 55, Hak
JEFARRAREL, 2022 47 DL TR AR S A /N, 2021 AR

R S d /N

Table 4 Yield related traits of tested lines under different treatment in field

JK i Well watered

54 Drought stress

0y Fra Pk - —~ R (%)
Year Yield traits I RLES AR i bRk LA Decreased
Mean SD (%)CV Mean SD (%)CcV
2022 B (em) 75.88%* 9.86 12.99 65.38 8.47 12.96 13.84
EARRAEEL 8.72%* 1.41 16.17 7.74 1.29 16.67 11.24
TERIEL 57.83% 7.28 12.59 55.90 7.53 13.47 3.34
THRLE (g) 35.17%* 4.04 11.49 32.88 3.90 11.86 6.51
bR (g) 11.64%* 2.73 23.45 8.94 2.16 24.16 23.20
2021 M (em) 77.01%% 10.09 13.10 68.80 12.70 18.46 10.66
PRRTEEL 6.51%% 1.34 20.57 5.97 1.24 20.71 8.29
TR %L 47.57 6.19 13.16 46.49 7.86 16.21 227
THHE(g) 35.98%*x* 5.35 14.87 30.92 5.70 18.45 14.11
Hpkr it (g) 7.95%% 2.06 25.88 6.89 1.86 26.95 13.33

PH: Plant height; SPP: Spikes per plant; GNS: Grain number per spike; TKW : Thousand kernel weight; YP: Yield of plant; The same as below

A R 5 K R T 7 A SR B AT
FIPTR R B NEHER PR R B A v LUE H (F
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Fig. 2 Drought resistance coefficients distribution of 5

yield-related traits of tested lines
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Table 5 Principal component analysis of drought resistance
coefficient of 5 indicators in tested lines

N R

PP R AL .

. Principal component
DC of traits

1 2 3

¥ PH 0.3065 0.6116 0.3199
FARRFEEL SPP 0.5304 -0.6041 —0.0551
TR GNS 0.1317 -0.0159 0.8414
TRIE TKW 0.3565 0.5064 —0.4305
AR R YP 0.6930 —0.0656 —0.0378
FHIE(H Eigenvalues 1.87 117  1.05
TiHk 3 (%)Contribution rate 3752 2151 21.12
S5k (%) Cumulative contribution rate 37.52  59.03  80.15

[H 4 & Factor weight 0.4681 0.2683 0.2635

Table 6 Drought-tolerance evaluation results at adult stage of tested lines

HURER DY R I DIE HLEm

Drought resistance grade D value Number of lines Mean of D value Drought type

12 Gradel >0.5884 28 0.6217 s

2 %% Grade2 0.5884~0.5540 24 0.5712 R

3% Grade3 0.4800~0.5540 73 0.5150 rhag

42 Grade4 0.4573~0.4800 24 0.4686 55

5% Grade5 <0.4573 20 0.4200 &R
2.3 EBREAFIAUGRERIT R AR A H 4 345 A RAEPIAAE T I 013 R B R BT

FF IR FE A F B SPTRZE A RN DAE,
Xof B 2 S RT BR 0 T R E E A A SeE S T 4
SR R BRSPS AR AN B M
KRFCN0.139(F3A) . IHeAh, BRI D (E 5 ¥k
PP R BRI B A DG (P<0.01) (B 3B) 5 %
PRI DA 58 & Wk & (K 3C) e KR K (&
3D) BT F REE B3 I AH S (P<0.05) , HAH X R
BB, S5 A 11N FRFRAH AN B

IMIEZZ A1 A ZR b TP TR W & U R A 0 2R R
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MRV RSE WA, 113 MR AR, 5 A 11
13 M RHE BURR B DR R 25 S Bt ik 2k o 255 PF M O
TEH 11 3 B & WA AR P R AT A R L H
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TR RAEWI A T BRI BT R, 4
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T BB 309 2 B s HT S0 (EL7E B & 30035 o0 55 RN AR
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Supplemental tablel D Value and the grade of drought resistance evaluation of 180 wheat-7Thinopyrum intermedium introgression lines at

germination and adult stage

i’ Germination stage Bk Adult stage
Fe i R
itk D PURER iRk D UL
No Line
D value of drought resistance Grade of drought resistance D value of drought resistance Grade of drought resistance

1 CH1364 0.7391 1% 0.5908 1%
2 CH0329 0.7343 1% 0.5845 24
3 CH9767 0.7238 1% 0.5491 3
4 CH6002 0.7116 1% 0.4781 44
5 CH223 0.7107 1% 0.5796 24
6 CH16400 0.6938 1% 0.5572 24
7 CH122 0.6877 1% 0.5204 3
8 CH16415 0.687 1% 0.6076 1%
9 CH1357 0.6839 1% 0.6428 1%
10 CH16405 0.679 1% 0.574 24
11 CHI16417 0.6709 12 0.5269 3%
12 CH1343 0.6707 12 0.5082 3%
13 CHI16427 0.6649 1% - -
14 CH16426 0.6634 1% 0.5709 2%
15 CH1539 0.6569 1% 0.5547 24
16 CHO006 0.6561 1% 0.6368 1%
17 CH0984 0.6547 1% 0.5446 3
18 CH0983 0.6541 1% 0.388 54
19 CH15145 0.643 1% 0.4657 4 4%
20 CH1521 0.6422 1 4% 0.4924 3
21 CH16379 0.6397 1% 0.4667 4 4%
22 CH16399 0.6376 1% 0.5269 3
23 CH-1 0.6348 1% 0.5239 3
24 CH16420 0.63 12 0.5535 3%
25 CH1302 0.6269 24 0.5301 3
26 CH16433 0.622 24 0.5796 2%
27 CH1532 0.6207 24 - -
28 CH16438 0.6189 24 0.4803 3
29 CH16398 0.6173 24 0.5957 1%
30 CH16381 0.6168 24 0.5911 1%
31 CH16432 0.6167 24 0.5745 24
32 CH1719 0.6158 24 0.4543 54
33 CH1732 0.6158 24 - -
34 CH16409 0.6148 24 0.4645 445
35 CH16422 0.6136 24 0.5694 24
36 CH16437 0.6132 24 0.4952 3

37 CHO0330 0.6117 24 0.5052 3




i & 1 Germination stage R Adult stage
Frs ES
itk D PURER iRk D UL
No Line
D value of drought resistance Grade of drought resistance D value of drought resistance Grade of drought resistance

38 CH16416 0.611 24 0.5974 1%
39 CH16436 0.609 24 0.4405 5%
40 CH16434 0.6076 24 0.5587 2%
41 CH7034 0.6075 24 0.2519 5%
42 CH16403 0.6056 24 0.4864 3%
43 CH16419 0.6052 24 0.6083 1%
44 CH16383 0.6034 24 0.4918 3%
45 CH0977 0.603 2% 0.5626 2%
46 CH16435 0.6028 24 0.4546 5%
47 CH6310 0.6023 24 0.5761 24
48 CH1362 0.6014 24 0.4896 3%
49 CH1768 0.5989 24 0.4983 3%
50 CH9763 0.5971 24 0.5959 1%
51 CH4001 0.5966 24 - -
52 CH1729 0.5953 24 0.5837 2%
53 CH262 0.5948 24 0.5508 3%
54 CH1640 0.5895 3% 0.4644 4%
55 CH16442 0.586 3% 0.5783 2%
56 CH16440 0.585 3% 0.5605 2%
57 CH0987 0.5828 3% 0.3544 5%
58 CH16353 0.5824 3% 0.5407 3%
59 CH16344 0.5822 3% 0.5922 1%
60 CH1558 0.5819 3% 0.495 3%
61 CH16378 0.5806 3% 0.5421 3%
62 CH16449 0.5786 3% 0.5189 3%
63 CH7102 0.576 3% 0.5271 3%
64 CH1343H 0.5741 3% 0.5616 2%
65 CH15132 0.5726 3% 0.5012 3%
66 CH16382 0.5715 3% 0.5507 3%
67 CH0985 0.5709 3% 0.4896 3%
68 CH16347 0.5706 3% 0.4627 4%
69 CH1355 0.57 3% 0.4298 5%
70 CH16118 0.5696 3% 0.5311 3%
71 CH1625 0.5653 3% 0.4858 3%
72 CH16352 0.5607 3% 0.5408 3%
73 CH16373 0.5602 3% 0.446 5%
74 CH16445 0.5602 3% 0.5408 3%
75 CH16375 0.5581 3% 0.542 3%
76 CH16371 0.5563 3% 0.4941 3%
77 CH16412 0.5494 3% 0.6001 1%




W& Germination stage

JRPR T Adult stage

Fei5 LS
Ltk D PURER iRk D P8R
No Line
D value of drought resistance Grade of drought resistance D value of drought resistance Grade of drought resistance
78 CH16376 0.5488 3% 0.4983 3%
79 CH1726 0.5484 3% 0.5231 3%
80 CH16407 0.5483 3% 0.6723 1%
81 CH1349 0.548 3% 0.5976 1%
82 CH16390 0.5479 3% 0.553 3%
83 CH16404 0.5468 3% 0.5223 3%
84 CH16394 0.5465 3% 0.6045 1%
85 CH16100 0.5455 3% 0.4305 5%
86 CH16116 0.5436 3% 0.5143 3%
87 CH16406 0.543 3% 0.4937 3%
88 CH1679 0.5413 3% 0.5034 3%
89 CH16424 0.5409 3% 0.5495 3%
90 CH0981 0.5408 3% 0.4892 3%
91 CH1686 0.5388 3% 0.4736 4%
92 CH16385 0.5381 3% 0.4762 4%
93 CH16413 0.538 3% 0.5898 1%
94 CH1739 0.5366 3% 0.4449 5%
95 CH16348 0.5324 3% 0.5077 3%
96 CH16362 0.5308 3% 0.4821 3%
97 CH16425 0.5303 3% 0.6459 1%
98 CH16396 0.5282 3% 0.6704 1%
99 CH1766 0.5271 3% 0.4635 4%
100 CH1673 0.5254 3% - -
101 CH16370 0.5233 3% 0.4655 4%
102 CH16110 0.5224 3% 0.5178 3%
103 CH16349 0.5212 3% 0.6631 1%
104 CH1758 0.5204 3% 0.4755 4%
105 CH9301 0.5193 3% 0.5693 24
106 CH16411 0.5184 3% 0.5693 24
107 CH0982 0.5183 3% 0.4667 4%
108 CH16372 0.5158 3% 0.5824 24
109 CH16397 0.5135 3% 0.6159 1%
110 CH16484 0.5111 3% 0.4374 5%
111 CH16446 0.5088 3% 0.4992 3%
112 CH1681 0.5088 3% 0.6074 1%
113 CH16112 0.5085 3% 0.4732 4%
114 CH16106 0.5064 3% 0.4327 5%
115 CH16340 0.5048 3% 0.5105 3%
116 CH16418 0.5011 3% 0.6606 1%




Wi &% U] Germination stage R T Adult stage
Fei5 LS
Pttt DE PR Ltk D H PR
No Line
D value of drought resistance Grade of drought resistance D value of drought resistance Grade of drought resistance

117 CH1770 0.5 3% 0.5461 3%
118 CH1755 0.4976 3% 0.5418 3%
119 CH16354 0.4953 3% 0.4625 4%
120 CHIl6114 0.4939 3% 0.4458 5%
121 CH16355 0.4935 3% 0.5369 3%
122 CH16380 0.4913 44 0.5783 2%
123 CH16384 0.4895 44 0.4771 4%
124 CH1361 0.4866 44 0.5006 3%
125 CH16441 0.4865 44 0.4611 4%
126 CH1631 0.4862 4% - -
127 CH1762 0.4861 4% 0.4843 3%
128 CH16410 0.4837 44 0.4762 4%
129 CH1635 0.4827 44 0.5296 3%
130 CH1715 0.4821 44 0.5251 3%
131 CH16346 0.4817 44 0.476 4%
132 CH1698 0.4798 44 0.501 3%
133 CH1346 0.479 44 0.4915 3%
134 CH16423 0.479 44 0.6501 12
135 CH16102 0.478 44 0.5037 3%
136 CH1675 0.4751 44 0.4696 44
137 CH16395 0.4736 4% 0.6416 1 2%
138 CH1677 0.4733 4% 0.4586 4%
139 CH16443 0.4727 4% 0.4982 3%
140 CH1529 0.4716 4% 0.6015 12%
141 CH1750 0.4647 44 0.4839 3%
142 CH1638 0.4641 4% - -
143 CH16387 0.4639 4% 0.3794 5%
144 CH16377 0.4635 4% 0.4869 3%
145 CH1556 0.461 44 0.5058 3%
146 CH16444 0.4594 4% 0.4689 4%
147 CH1363 0.4583 44 0.5326 3%
148 CH16374 0.4561 44 0.5976 12%
149 CH16389 0.4508 44 0.4626 44
150 CH16359 0.446 44 0.5343 3%
151 CH16342 0.4431 5% 0.6818 12%
152 CH1735 0.4416 5% 0.5696 2%
153 CH1352 0.4389 5% 0.4519 5%
154 CH1723 0.4375 5% 0.5343 3%
155 CH16402 0.4369 5% 0.5776 2%




W& W] Germination stage I Adult stage

i LES

) PR D HE PLRER PR DE PPN
o bine D value of drought resistance Grade of drought resistance D value of drought resistance ~ Grade of drought resistance
156 CH16357 0.4327 5% 0.5436 3%
157 CH4151 0.4326 5% 0.6446 12
158 CH16386 0.43 5% 0.4651 4%
159 CH16104 0.4236 5% 0.4122 54
160 CH16364 0.4212 5% 0.5829 2%
161 CH16392 0.4194 5% 0.5061 3%
162 CH1745 0.4118 5% 0.4739 4%
163 CH16360 0.4077 5% 0.5087 3%
164 CH1616 0.4042 5% - -
165 CH1696 0.404 5% 0.4932 3%
166 CH16343 0.4011 5% 0.4362 54
167 CH4001+ 0.4009 5% - -
168 CH1711 0.4006 5% 0.6044 1 2%
169 CH16414 0.3941 5% 0.5104 3%
170 CH16368 0.3813 5% 0.4099 54
171 CH1623 0.372 5% 0.5311 3%
172 CH3286 0.3584 5% 0.4971 3%
173 CH16408 0.3548 5% - -
174 CH16369 0.3502 5% 0.5554 2%
175 CH16366 0.3493 5% - -
176 CH1646 0.3392 5% 0.5353 3%
177 CH1683 0.3312 5% 0.4861 3%
178 CH1742 0.3212 5% 0.5156 3%
179 CH16358 0.3077 5% 0.4489 54
180 CH16108 0.2823 5% 0.4521 54
181 K 6878 0.7115 1 - -
182 25 618 0.6077 2 % - -
183 Wk 47 0.5637 3% - -
184 THE10S - - 0.5508 3%
185 & - - 0.5012 3%
186 f1K29 - - 0.5361 3%

Rh-FonHda Rk

- represent no data.
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