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Abstract : Drought is one of the important problems for Job’s tears production. Identification , indices screening,
and cultivar breeding of drought resistance in Job's tears germplasm resources are important for Job's tears industrial
development. The germination rates of 6 Job's tears germplasms with different drought resistance were tested under 5
different concentrations of PEG-6000 water solution to determine the optimal osmotic potential of PEG-6000 water
solution simulated drought stress at germination stage. The results showed that —0. 1 MPa was the optimum osmotic
potential of PEG-6000 water solution simulated drought stress at germination stage for Job's tears germplasm re-
sources. The changes of germination energy, germination rate , germination index ,bud length ,bud diameter,bud fresh
weight,bud dry weight,root length , root diameter , root fresh weight,and root dry weight of 50 Job's tears germplasms
were investigated under —0.1 MPa PEG - 6000 water solution simulated drought stress to identify the drought re-
sistance and screen the drought resistance indices of Job's tears germplasm resources by comprehensive evaluation
method at germination stage. The results showed that drought stress had significant effects on all indices of Job's
tears at germination stage. yyl18-1,yyl4-3 and yyl3-1 were identified as drought resistance Job's tears germplasms

at germination stage , which could be provide basis materials for the researches on cultivar breeding, mechanism , and
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regulation and alleviation mechanism of drought resistance in Job's tears. The bud length, bud dry weight, root

length ,root fresh weight, and root dry weight could be used as the simple and intuitive identification indices of

. . / S
drought resistance in Job's tears germplasm resources at germination stage.

Key words: Job's tears ; germination stage ; drought resistance ; drought resistance indices ; comprehensive evalu-

ation
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Table 1 The information of 50 Job’s tears germplasms
iﬂf A F z"i HFx K ;)mf: EA FU
ber Name Origin ber Name Origin b Name Origin
YGO1 yyl3-1 LAyt YGI8 yy07-5 BN AL BT SR || YG35 yy03-2 B B 2 b
YGO2 yyl3-2 LAyt YG19 yyl1-2 TP R YG36 yy03-8 B B A b
YGO3 yyl3-3 WA Ffp YG20 yy07-1 SN BT SRR || YG37 yyl4-3 VY| 3t 7 5 i
YGo4  REFE16-2  HBEV2HER || Y621 BEY25 ] i o YG38 yyl4-10 VY| b7 5 il
YGO5 RS ] i e YG22 yyl1-8 JTPY LT R YG39 yy03-7 B S el
YGo6  EEE16-1  BEN1SER || Y623 yy08-9 ST R || YG40 yyl4-7 D)1 by T ot e
YG07  REF16-1  BEWI1B®ERE || Y64 yy18-2 BN DL SR || YG41 yy07-7 SN £ B 5 b
YG08  EETI16-2 BEW 2SR || Y625 yy07-4 SN AL BT A || YG42 yy06-1 BN DL b
YG09  REF14-1  BEWIB5HEERE || Y626 yy03-4 BN WGBTS A || YG43 yy07-10 SN £ B 5 R
YGI0 REW 142 BEY2E5ER || Y627 yyl18-1 SEHIDT T SR || YG44 yyl2-3 BN IE 2y S
YGI11 yy07-8 SEM BT SR || YG28 yyl2-2 S EZ T s || YG45 yy04-6 =R TT AR
YGI12 yyl2-1 BEMEZE -7 @ || YG29 yyl4-5 TV T i R YG46 yy19-8 ST R
YG13 yy04-2 = BT R YG30 yy08-4 BN e T SR || YG4T yyl8-4 BN DL T R
YG14 yy07-2 FN AL EL T AN || YG31 yyl4-2 TG AR YG48 yy08-5 BN % et )y R
YG15 yy04-7 = BT R YG32 yy16-3 BN &R || YG49 yy07-9 SO 5% BT R
YG16 yy07-3 SUNEE BT SR || YG33 yy07-6 SUN BB TSR || YGS0 yyl2-7 UM E 2 M T R
YG17 yy03-6 SEMIERER T A || YC34 yyl4-6 I P T R

1.3 MEEREFZE

PAGER AR 1 mm Ry & ZFARHE, 20 BITESR 2 4 .6
8 KRIHA K& ZE4L, T8 K& 2 ¥ ( GE, germination en-
ergy) . & % * ( GR, germination rate ) F1 85 % $5 %X
(GI, germination index) ,

R =5 4 REFF T8y 745 x 100%

REFFE =55 8 KA H T4 x100% .

W & 15%0 = (1.00)GR, + (0.75) GR, + (0.50)
GRy + (0.25)GRg, 2UH', GR, .GR, .GR, A1 GR, %35l
HEE2 4.6 F18 RIMEHHR,

TESS 10 K, AT 5 BENLIBCH BE 020 1 5 1k,
B A 39N 528 8 20 JF, W& 2F K (BL, bud
length) . ZF#1(BD,bud diameter) | 2F £ & ( BFW , bud
fresh weight) .\ 2F T 8 ( BDW, bud dry weight) AR
(RL,root length) ARHL (RD, root diameter) |43 & 5
(RFW, root fresh weight) . fR + # ( RDW, root dry
weight) ,
1.4 HEZEITHH

FH Microsoft Excel 2013 #& 4 , A SPSS 19 it
TG0, SH DRSS R, A48T

(RN 22 57 30 35 P SR F X6 A B ¢ G 6 v R A7 Al
O3 s (1) (2) TR R R R A (DC,
drought resistance coefficient ) F1ZE G415 A2 %5 (CDC,
comprehensive drought resistance coefficient) , = H", T,
HCK, 53 ) 2 75 52 Bk 38 0 6k B Ak 2 A 45 AR DU
SEAH

T.

DC = K (1)

cnc = -3 pe (2)
n ;-

XS #4605 DC M, #EAT ] BAAH G o0 By | 2L
BB A ge vt o3 B mE B3 a3 B, G iR A
(3) () FI(5) HH N FAERE (o,) KA
CRE PRI R PRAME [ () ] P51 B R fE
(D, drought resistance comprehensive evaluation val-
ue) , X CoAS | DEEETEIRTTERR, RN i A4
FEPRTE A FE br b i BT ;A 20 0]
TR | DEEE RIS MR | LR AT bR B R KA A
I/ ME

w, =C + ici (3)
i=1
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X, — X.
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DL FE bR DC H R LT 91, D (68 S % 75
HEFT IR €6 0CHE B2 43 T, 3145 45 845 DC (A5 D {H[H]
IORIREE (), 2 R A (6) A (7)) HHE &80
RE R o, ] FIE 5 5 5 (WDC, weight
drought resistance coefficient) , 20 H vy, iy % 38 Fr &
R E

Wiy =V~ Yi (6)

WDC = 3 [0Cx (3, = 3y)] (D)

LIAHHRR DCAE N UL A1, WDC {59 2% 7
FUHEAT IRABRHRE 73T , FRAF 4545 B DC {5 WDC
TR A DRI (yype ) o B 25 THLKEE EIFP 5T D
1B, R AL EL X 5 AR SF- 347 ( WPGMA , weighted
pair group method average ) Fl1ER [ 85 #1752 oy

K2 AEBED PEG-6000 /KB HRTENFFEF RIS

M, Rl Bt g5, 345 A D {E . CDC {H A1 WDC
(B H 5, S48 4R DC E 3E47 3% 4 [ 4347
IRAS I RE

2 FHRE5HMH

2.1 HAHEHTEMERESEZHRE

M2 LA B ES T 0.1 MPa B, yyl18-1,
yy03-8 Al yyl6-3 A 27 A SR REAH L, 22 5 A8 5
ANRE X3 W A T R, B E AR T
—-0.1 MPa i}, yy16-3 ,yy06-1,yy19-8 Fl yyl12-7 [
REFREAR, A W, B EHAKT - 0.1 MPa (1)
PEG-6000 /K700 X EUR 8 A il oK, B
SR LSS E Hh bt P B BT (HAR 5 5 st e 45 6 1
KRR, HBEHN -0.1 MPa i ,6 7781
R R ZF R G AL, 250 B, BARRPTR
AT D3 B BRI, A O i AL
+ 5 38 1) i iE PEG-6000 K % W B B #
7 -0.1 MPa,

Table 2 Effects of different osmotic potential of PEG-6000 water solution on the germination rates in Job's tears seeds

BB MPa) K ZEF (% ) Germination rate

Osmotic potential yyl18-1 y03-8 yy16-3 yy06-1 yy19-8 yy12-7
0 92.45a 90. 90a 88. 40a 88.70a 82.96a 82.31a
~0.05 85. 02ab 82. 10ab 74.03ab 68. 17b 46.91b 45.72b
~0.1 73. 04b 72.63b 59.22h 53.59¢ 31.62¢ 31.08¢
~0.15 55.75¢ 56.27¢ 26. 08¢ 20.72d 11. 69d 11. 40d
~0.2 33.47d 31.53d 15. 73¢ 11. 56e 8.84d 7. 66d

[F5) FRREING FEEFRIR 0. 05 KV 2 5 B 3%

The different small letters in same column mean significant difference at 0. 05 probability level

2.2 HikFHENRREREIERUEES
MR 3 AL, B AR 5 RN T 6.0% ~
74, 1% Z 18], U A AU T BE 35 S P T R A
HA B AR, 500 A BRRCR AT, BTk FaAmxf
SRl s N AR, BE A, SRR T 45 FE AR e T
W 26 R0 X R AL B ARG I A O R B T
0.204 ~0. 903 Z[A] , X — 15 B 25 F8 b5 X 1 5 iy
38 SN SRR A A 25 5, L4 R A4S T8 bl 2 1EL
AR s AL o AP 12
2.3 BIUEHRSH
5T BRAL AR H , AR A T R A Ab 3

SRR R AEANFRE R (K 4) . [F—F5 bR Fh
Fift) DC EAAE i 25 5 B 55 REA T 16.4% ~
42. 4% Z 8] B AS[R)F 5T [E] DC BT e i) B 52 4
A, B —F B4 Fa4n 0 DC {25 580K, vl B 45
Ei=g 200 YIS ER A A Ok R Y S N T

MRRV (RS, K2 05— H
Tl b 2 10 mhob 35 AE G, 8 BH 45 HE A (B A AE —
SERREERAROCHE . o W R Te B S K AL EE
FPFE R EE K 0. 971 10,908, & ZE# 5 & 4
SRIAHOC R ERIR 0. 859,
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Table 4 Drought resistance coefficients of all indices in tested Job’s tears germplasms

P RHEH ORFR WK FK ZEf FEE  FTE K UL WeEfE R TE
Number GE GR Gl BL BD BFW BDW RL RD RFW RDW
YGO1 0. 807 0.671 0.797 0. 857 0.790 0. 821 0. 845 0. 823 0. 859 0. 818 0.770
YGO2 0.501 0. 625 0.523 0. 839 0. 832 0.612 0. 658 0. 670 0.725 0. 496 0.543
YGO3 0. 608 0.758 0. 642 0. 667 0. 844 0.599 0.772 0. 586 0. 639 0. 488 0.413
YGO4 0. 624 0. 641 0. 628 0.556 0.779 0. 382 0. 441 0. 467 0. 595 0. 489 0.259
YGO5 0. 680 0. 699 0. 684 0. 708 0.526 0. 489 0. 688 0. 642 0.369 0.417 0. 653
YGO6 0.518 0. 642 0.542 0. 608 0.291 0. 366 0.399 0. 680 0.522 0.422 0.419
YGO7 0.384 0.476 0. 402 0. 497 0.416 0.318 0.39%4 0. 568 0. 760 0.470 0. 653
YGO8 0. 440 0. 545 0. 460 0.584 0.272 0.370 0.531 0.622 0.428 0.579 0.679
YG09 0. 480 0. 595 0.502 0.759 0. 256 0. 683 0. 580 0. 686 0. 464 0. 641 0. 545
YGI10 0.593 0.736 0. 621 0. 642 0.318 0.344 0. 469 0. 462 0.223 0.451 0.417
YGI1 0.707 0.712 0. 708 0.573 0.290 0. 348 0.729 0.418 0.210 0. 388 0. 469
YG12 0.785 0.791 0.797 0.714 0.369 0.419 0. 429 0. 443 0.703 0.512 0. 440
YGI13 0.734 0.739 0.735 0.671 0. 567 0. 488 0. 834 0. 458 0.491 0.751 0.397
YG14 0.755 0.761 0.756 0.784 0. 830 0. 490 0.611 0. 855 0.913 0.638 0. 438
YGIS 0. 667 0.672 0. 668 0. 641 0. 654 0.343 0.282 0.577 0.782 0.309 0.362
YG16 0.411 0.415 0.412 0. 585 0.744 0.294 0.250 0.344 0. 629 0.243 0. 629
YG17 0.519 0.523 0.520 0. 636 0. 495 0. 361 0.234 0. 808 0. 408 0.318 0.673
YG18 0.735 0.740 0.736 0. 665 0. 630 0.367 0.453 0. 889 0. 567 0.304 0.511
YGI9 0.504 0.542 0.512 0. 591 0. 857 0.307 0.678 0.740 0.730 0. 290 0. 500
YG20 0. 366 0.358 0.364 0.791 0.411 0.396 0.249 0. 658 0. 549 0.228 0.538
YG21 0.418 0.410 0.416 0. 878 0. 649 0.517 0. 399 0. 831 0. 564 0.389 0. 856
YG22 0. 463 0.453 0. 461 0. 638 0. 594 0.292 0.530 0.573 0.338 0. 694 0.743
YG23 0. 675 0. 661 0.672 0.704 0.263 0.353 0. 402 0.591 0. 142 0.392 0. 989
YG24 0.788 0.772 0.785 0.571 0. 185 0.316 0.553 0.531 0. 226 0.217 0.579
YG25 0.742 0.727 0. 731 0. 647 0.453 0. 350 0.492 0.532 0. 557 0.390 0.395
YG26 0.616 0. 603 0. 629 0.763 0. 603 0.397 0.702 0.918 0.610 0. 460 0.592
YG27 0.971 0.790 0.904 0.973 0. 905 0. 878 0.902 0.952 0. 906 0. 856 0.774
YG28 0.567 0.559 0. 560 0.732 0. 862 0.383 0. 810 0. 689 0.338 0.323 0. 488
YG29 0. 637 0. 596 0. 635 0. 658 0. 545 0. 326 0.324 0.554 0.411 0.413 0.252
YG30 0. 443 0.414 0. 436 0. 697 0.383 0.410 0.578 0. 636 0. 449 0.273 0.519
YG31 0. 465 0. 435 0. 458 0.584 0. 495 0.356 0. 795 0. 366 0. 504 0.258 0.722
YG32 0. 666 0. 657 0. 664 0. 760 0. 695 0.414 0. 687 0. 654 0. 760 0.570 0.483
YG33 0.737 0. 651 0.718 0. 606 0. 837 0.369 0.758 0. 625 0.598 0. 361 0.321
YG34 0. 745 0. 659 0.726 0.746 0.359 0. 480 0.614 0.361 0. 766 0. 253 0.296
YG35 0. 826 0.730 0. 805 0.730 0. 286 0.335 0.592 0. 346 0. 806 0. 408 0. 464
YG36 0. 889 0.786 0. 866 0. 857 0. 350 0. 381 0. 560 0.776 0. 841 0. 407 0. 626
YG37 0. 870 0.769 0. 847 0.871 0. 883 0. 805 0. 862 0. 849 0. 904 0.747 0.879
YG38 0. 898 0.768 0. 807 0.713 0. 873 0. 442 0.764 0. 638 0. 675 0. 426 0.342
YG39 0. 801 0.677 0. 892 0. 656 0.411 0.277 0.452 0. 404 0.462 0. 180 0.178
YG40 0.915 0.767 0. 798 0.816 0.110 0. 457 0.421 0. 645 0.367 0.398 0.433
YG41 0. 626 0.592 0.579 0. 643 0.597 0. 380 0. 905 0.707 0. 620 0.235 0. 401
YG42 0.615 0. 581 0. 607 0.763 0.792 0.502 0.742 0.671 0.736 0.533 0.416
YG43 0.752 0.710 0.742 0.775 0. 184 0. 365 0. 494 0. 564 0. 595 0.363 0. 692
YG44 0.538 0.763 0.719 0.550 0.304 0.222 0. 601 0.511 0. 637 0. 226 0.478
YG45 0. 664 0. 627 0. 656 0. 629 0.472 0.303 0.428 0.523 0. 449 0. 385 0.774
YG46 0.418 0. 395 0.413 0. 454 0.419 0.229 0.214 0. 430 0.398 0.270 0.250
YG47 0.614 0.744 0. 644 0. 682 0.521 0.335 0. 686 0.376 0.720 0. 499 0.744
YG48 0.354 0.429 0.371 0.618 0. 627 0.294 0.735 0.424 0. 698 0.237 0.315
YG49 0. 486 0.589 0.509 0. 680 0. 886 0.335 0.633 0. 627 0.597 0.421 0. 668
YGS50 0.319 0.387 0.334 0. 406 0.279 0.208 0.217 0.397 0.310 0.256 0.235
SEHEIE 0. 627 0. 627 0. 628 0. 683 0. 540 0.410 0. 568 0. 602 0.571 0.422 0.524
Average

SRR 26.3 20. 4 24.3 16. 4 42.4 35.0 33.8 26.7 34.0 38.7 35.3

(% )CV
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Table 5 Correlations of drought resistance coefficients of all indices in tested Job's tears germplasms
fatn REFH R R TR FK Zf R FTH [ii3S HOR 6
Indices GE GR Gl BL BD BFW BDW RL RD RFW
RZFE GR 0. 859 **
BRIE G 0.971™  0.908*
ZEK BL 0.508 ** 0.355" 0. 450 *
2 BD 0.054  -0.008 0. 022 0.274
ZEME T BFW 0.405 ™" 0.322" 0.352" 0.755™ 0.405™
ZETH BDW 0.367 ** 0.367*" 0.357" 0.384" 0.466™ 0.522*
W RL 0.213 0.135 0. 164 0.592* 0.406*  0.556* 0.249
ML RD 0.276 0.231 0.277 0.454™ 0.513™ 0.444 0.350" 0.299 "
HRAETE RFW 0.332" 0.348 " 0.303" 0.500™ 0.336" 0.720*" 0.418™  0.401™ 0.340"
TE RDW 0. 006 -0.017 -0.017 0.399 " 0.037 0.337" 0.136 0.378 " 0.032 0.357"
L 43R 0..05 F10. 01 7K i A &
* and ** are significant correlation at 0. 05 and 0. 01 probability level , respectively

I Ah, [l — X 6] 45 5 bR DC E43 A BRI %
HEE R (F6), DC>0.6 LR KR WL
FERC R AR AP AT AR UM R G
AR T 09 43 A5 53 53 51 R 60% L 62% 62%
78% 40% 10% 46% 50% 44% 14% Fl 34% , i,

AR A b Xt 57 J 3 S oL 4 R A JRE AR U A 2 fif
L REEE AR HE PR RKL 2T R R
PR HRARBONZE R, I, BHEER H iX st
febn2 i TIPS (5 A B, AR XE R % WL
(IR IUE /RS € W ONTITE AUGET R Yk

F6 HIABENMREEFRRNERYEARBREHNS

Table 6 Different distributions of drought resistance coefficients of all indices in tested Job's tears germplasms
" 0 <DC=<0.2 0.2 <DC<0.4 0.4<DC<0.6 0.6 <DC=<0.8 0.8 <DC <1
f:l WE M%) W BE(%) W BER(%) BRI RR(%) B (%)

Times  Frequency ~ Times  Frequency  Times  Frequency ~ Times  Frequency  Times  Frequency

REHH GE 0 0 4 8 16 32 22 44 8 16
KR GR 0 0 3 6 16 32 31 62 0 0
R IR %L GI 0 0 3 6 16 32 25 50 6 12
ZFK BL 0 0 0 0 11 22 32 64 7 14
Z{H BD 3 6 13 26 14 28 10 20 10 20
ZEEE T BFW 0 0 33 66 12 24 2 4 3 6
ZETHE BDW 0 0 10 20 17 34 17 34 6 12
K RL 0 0 6 12 19 38 17 34 8 16
HRHL RD 1 2 9 18 18 36 16 32 6 12
REETE RFW 1 2 24 48 18 36 5 10 2 4
T &E RDW 1 2 11 22 21 42 14 28 3 6

2.4 ERHBAW

B FREAEE TR 6 A Rt sk Rk
90.79% ,HARMFAR A >0.528(5% 7). Hutk, 3REGIT 6 4>
¥ R EA RISFRCR AR R —28, Al ok 45
TFEFREEAT N, 6 8T A B S 2R A8 (4390

F1.F2 F3 F4 F5 fil F6 #/R), Fl1 fEZFKMZEEET -
HAB M, F2 RS R PR R fas - ]
ARk F3 1E 200 B B 4 i, B4 e 2
Tl A SRR, FS EARK N FIAR & |
HAR MR, Fo fER T8 _F BA R &,
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Table 7 [Eigenvectors and contribution rates of principal components of all indices in tested Job’s tears germplasms

EEga T4 Factor loading

Indices Fl F2 F3 F4 F5 F6
RHH GE 0.342 -0.421 0.038 -0.096 0.092 0.012
KA GR 0.309 -0.452 0.026 0. 062 0.036 -0.003
[ Zi % e 0.329 -0.458 0. 020 -0.074 0.074 0. 059
¥ BL 0. 369 0. 127 0.207 -0.296 -0.046 0.072
Z{4 BD 0.207 0.339 -0.528 0. 007 0.281 -0.036
ZEEE T BFW 0.378 0.214 0. 080 0. 095 -0.210 -0.279
ZEF T BDW 0.295 0. 063 -0.283 0. 610 0.379 0.239
K RL 0.271 0.303 0. 174 -0.439 0. 496 -0.320
ML RD 0. 266 0. 140 -0.433 -0.377 -0.476 0. 470
REETE RFW 0.325 0.173 0.122 0. 386 -0.488 -0. 407
W+ RDW 0. 144 0. 296 0. 598 0. 168 0. 072 0. 606
FHFAR Characteristic root 4.756 2.138 1.245 0.742 0.577 0.528
BLHKZR (% ) Contribution rate 43.24 19. 44 11.32 6.75 5.25 4.80
Z3FFTHRZ (% ) Cumulative contribution rate 43,24 62. 68 73.99 80. 74 85.99 90. 79
HFALE Factor weight 0. 476 0.214 0.125 0. 074 0. 058 0.053

2.5 #HiMENESREEITEN

HEL T CDC {E A1 WDC ¥4 T 0.304 ~
0.892 Z [a], ¥ {H ¥ h 0.564, 48 7 R EH N
18. 4% R4 CDC {EA WDC {ELAY R /INK At o 17
TR, A R EAMFE (£ 8) . Hrp HiF
PESRAYFP AT yy18-1 . yy14-3 Fl yy13-1, Hi 155 609
FHIA yy19-8 Fl yy12-7 , HAFI A T W 2 [,

*x8 HXEBETMBEMEBEITLNA D E.CDC EXE WDC &

AN, R D {E AT 0. 204 ~0. 745 Z[H],
XA R 0. 442 78 5 R ACK 23. 4% A4S D (ERTK
AN BB AR TR EA TP HE Y A5 2P0 R  a  F
JEAT yy18-1.yyl4-3 HI yyl13-1, 0 5Pk 55 B9 b i A
yy19—8 M yyl2-7, HARF A THEZM (£ 8),
X5 FHF CDC {EA WDC B (R BT b R 5
TELERIA 3,

Table 8 D value,CDC value,and WDC value of drought resistance evaluation in tested Job’s tears germplasms

- s#J@ pREL Subordinate function value CDC 1H Hepp D i He WDC 1t Hepp
Number i o My My s e CDC value Rank D value Rank WDC value Rank
YGO1 0.840 0.728 0.442 0.592 0.202 0.383 0. 805 3 0. 687 3 0. 806 3
YG02 0.556 0.781 0.270 0.412 0.325 0.405 0. 639 7 0. 537 5 0. 638 7
YGO3 0.557 0.520 0.126 0.679 0.447 0.292 0. 638 8 0.484 17 0. 637 9
YG04 0.379 0.405 0.082 0.497 0.231 0.150 0.533 31 0.336 45 0.532 32
YGO5 0.499 0.443 0.546 0.645 0.678 0.427 0. 596 16 0.510 9 0. 596 16
YG06 0.336  0.461 0.471 0.327 0.326 0.196 0.492 40 0. 371 38 0.493 40
YGO07 0.258 0.726 0.386 0.454 0.053 0.653 0.485 43 0.398 33 0. 486 42
YGO8 0.322 0.644 0.630 0.714 0.270 0.347 0.501 37 0.457 21 0.502 37
YG09 0.481 0.682 0.647 0.625 0.114  0.000 0.563 25 0. 509 10 0. 564 25
YGI10 0.338  0.261 0.540 0.676 0.406 0.134 0. 480 44 0. 365 40 0.479 44
YG11 0.366 0.173 0.483 0.921 0.617 0.366 0. 505 34 0.395 34 0. 505 35
YG12 0.510 0.177 0.397 0.373 0.000 0.480 0.582 18 0.383 36 0.583 18
YG13 0.563 0.338 0.286 1.000 0.216 0.151 0. 624 12 0.471 19 0. 624 12
YG14 0.684 0.531 0.190 0.173 0.338 0.285 0.712 4 0.510 8 0.712 4
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=) $tJ@ B %L Subordinate function value cDC & He¥ D {4 HeJ¥ WDC {8 He¥
Number w “ s ey s e CDC value  Rank D value  Rank  WDC value  Rank
YGI15 0.399 0.371 0.189 0.027 0.251 0.478 0. 542 29 0.335 46 0. 541 29
YG16 0.192  0.699 0.276 0.339 0.178  0.817 0. 451 47 0. 354 43 0. 450 47
YG17 0.314 0.648 0.643 0.120 0.614 0.310 0. 500 38 0. 429 29 0. 500 38
YG18 0.495 0.391 0.410 0.065 0.824 0.337 0. 600 13 0. 441 27 0. 600 13
YG19 0.384 0.701 0.092 0.347 0.742  0.636 0. 568 23 0. 446 25 0. 569 24
YG20 0.244 0.811 0.533 0.000 0.319 0.449 0. 446 48 0. 399 32 0. 447 48
YG21 0.431 1.000 0.679 0.124 0.493  0.556 0.575 19 0.571 4 0. 576 20
YG22 0.336 0.760 0.582 0.817 0.337 0.327 0.525 33 0. 493 15 0.525 33
YG23 0.388  0.404 1.000 0.597 0.648 0.645 0.531 32 0.512 7 0.532 31
YG24 0.364 0.066 0.638 0.585 0.777 0.529 0.502 36 0. 384 35 0. 503 36
YG25 0.432  0.233  0.342 0.391 0.378 0.399 0. 547 27 0. 370 39 0. 547 28
YG26 0.531 0.652 0.436 0.298 0.754  0.401 0. 627 11 0.534 6 0. 628 11
YG27 1.000  0.661 0.451 0.454 0.343  0.330 0.892 1 0. 745 1 0. 892 1
YG28 0.431 0.638 0.263 0.614 1.000 0.358 0.574 21 0. 497 12 0.573 21
YG29 0.336  0.358 0.321 0.290 0.370 0.024 0. 487 42 0. 321 47 0. 486 43
YG30 0.290 0.699 0.463 0.419 0.547  0.444 0. 476 45 0.432 28 0. 478 45
YG31 0.274 0.648 0.357 0.872 0.509 0.996 0. 494 39 0. 461 20 0. 496 39
YG32 0.555  0.541  0.241 0.442 0.325  0.469 0. 637 9 0. 487 16 0. 638 8
YG33 0.477 0.389  0.043 0.518 0.737 0.382 0. 598 14 0. 417 30 0. 598 14
YG34 0.453  0.230 0.195 0.346 0.140 0.678 0. 546 28 0.359 42 0. 547 27
YG35 0.489 0.136  0.322  0.426 0.034 0.870 0.575 20 0. 382 37 0. 577 19
YG36 0.641 0.266 0.527 0.020 0.419 0.781 0. 667 6 0. 495 14 0. 669 5
YG37 0.893 0.675 0.450 0.531 0.344  0.601 0. 844 2 0.717 2 0. 845 2
YG38 0.614 0.293  0.076 0.437 0.658  0.395 0. 668 5 0. 456 22 0. 667 6
YG39 0.363 0.000 0.226 0.261 0.513 0.403 0. 490 41 0.271 48 0. 491 41
YG40 0.514 0.107 0.713 0.230 0.426 0.175 0. 557 26 0. 407 31 0.558 26
YG41 0.433  0.516 0.146 0.513 0.865 0.589 0.571 22 0. 454 23 0.572 22
YG42 0.545 0.654 0.157 0.468 0.390  0.350 0. 633 10 0. 495 13 0. 632 10
YG43 0.474 0.280 0.667 0.311 0.320 0.787 0. 567 24 0.452 24 0. 569 23
YG44 0.336  0.221 0.312 0.455 0.500 0.810 0. 504 35 0. 352 44 0. 507 34
YG45 0.374 0.418 0.601 0.500 0.457 0.722 0. 537 30 0. 444 26 0.538 30
YG46 0.078 0.503 0.262 0.365 0.263 0.159 0. 354 49 0.228 49 0.353 49
YG47 0.471 0.419 0.389 0.740 0.166  1.000 0.597 15 0. 480 18 0. 598 15
YG48 0.237  0.689 0.000 0.565 0.396 0.691 0. 464 46 0. 362 41 0. 465 46
YG49 0.417 0.725 0.277 0.533  0.599  0.658 0. 585 17 0. 498 11 0. 584 17
YG50 0.000 0.513 0.314 0.476  0.245 0.105 0. 304 50 0. 204 50 0. 304 50
FHME — — — — — — 0. 564 — 0.442 — 0. 564 —
Average
ABRFE(%) — — — — — — 18. 4 — 23.4 — 18.4 —
cv

iy iy iy g s pag 3 IAER 6 1052 BRSE (K

oy oMo SM3 5ty sis s and e are subordinate function values of six factors, respectively
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Table 9 Correlation degree between DC value of all indices and D value together with WDC value and indices weight in test-

ed Job's tears germplasms

an RHR S Hey EE Y RHR S HEFP
Indices Yp Rank Weight Ywnc Rank
KEHH GE 0. 662 9 0. 084 0.700 7
REHZ GR 0. 646 11 0. 082 0. 686 9
Wi RR%L Gl 0. 653 10 0.083 0. 687 8
K BL 0.776 2 0. 098 0.761 2
ML BD 0.701 7 0. 089 0. 685 10
ZEEEE BFW 0.792 1 0. 100 0.769 1
T BDW 0.732 6 0.093 0.724 4
R RL 0.752 4 0. 095 0.712 5
HHL RD 0.677 8 0. 086 0.708 6
HREEH RFW 0.744 5 0. 094 0. 747 3
T E RDW 0.754 3 0. 096 0.673 11
2.7 BESWERRBERANKS FEPR, AN ZF 28 T MRS MR 6 E IR T

TERR I B R 10 A0%5 50 kA oy A 5 28
(EI1) , Hrpsg 1 200 & BEPT R mm i, 47 yy18-1,
yy14-3 Flyy13-1 23 £ 5 S5 6% ;55 11 280
PUEAR T, AL 15 0y, BN 30% 555 1L 2
PR AR 3t 16 7, 5 SBUN 32% 55 IV KN
ANPURAF T, 214 7y, 5 RSEE 28% 55 V Kl
EEAYURE RN, A yy19-8 Al yyl2-7 £ 2 iy, 4
BE 4%

R L BT (e S 1 R 2 o A B e R Kl
o Rt D O L EISEW o DT IR i e U S A a5 10
ZPIRERYI (K 10)  BREZFH R ZFF T T8 BOAR
FAN AR A8 AR SR8 R EE .CDC {E D {E Al WDC
EXIBEDT T 0 T = T 3 K, 4k, eDC A . D
BN WDC {HTEAN R BT F 25 58K, v R
A 5 ORISR R O ) R0 e B A
2.8 MR IERMTEIE

3L DAl .CDC {HA WDC {5 2% 751, %
HEIFN BT AR bR DCAESEA 7128 MR 5347, 75 2] 1) 3
AEEA R IE REL R =1, F K 5 ¥ 5401 3%
(R 1) o BEBH [l 5 AR AR R, B TR 40 65 4
TIOORG 3 R, X 3 AN D7 R AT 3 BUR W R i
BT S RO L . AR D H 54545 F5 DC {E
A4 T U R AT (36 1), o S0 A o 9 R W Ok 3
PURPEPEM A R O E S D (B T G

A RO R T TR 5T IR AT, T A
TAERIE

3 g
3.1 BEURHMRAFRFELZBERUTEMERIESE
EHITE

YEYI ANl Rl e b, HUA 7 78 2 Bk 43 244
A RESEAT A A FA LT B, dEm TR KAy
R R E R TR R 2R DT R, AR
EEpi RS R F U RS EE N EEA
U8 HAT, A TR R Rk T B A
Yrbt RS T B 3l SR, b, PEG-6000 7K %
WAL, T S A ¥ PEG-6000 1 T 7K I BE BEfdi E
WAL FARA T 20K s i, TR K, AR
T A ILRE T A0 R S5, AN 25 | R 5 RE 43 5 45 T 1
W1, WAE VRS & BT R S e i AR R
ARG BE 5 DA [FBE A PEG-6000 /K%
VT Rk B R A 6 M E TR &
R, SRR, YBEH KT -0.1 MPa
B, ANRE DX 20 8 80 i 2 AP R Y B Em BT
-0.1 MPa B} 3 SR 7B £ A0 HE S K, X5
MRS BT A R — 8, R, B R U &
BT 52 30 A8 B & PEG-6000 7K 15 1 1B % v Ny
-0.1 MPa,
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Fig.1 Fuzzy clustering dendrogram of drought resistance in tested Job's tears germplasms based on D value
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Table 10 Classification of drought resistance evaluation indices in Job’s tears germplasms
EiztuN SR J&@ PRAL Subordinate function value
Indices 1 I 1 v v
KR GE 0. 864 0.434 0.458 0. 500 0.076
KR GR 0. 889 0. 633 0. 559 0. 699 0.076
B LR HL Gl 0. 905 0. 482 0. 470 0.583 0. 069
K BL 0. 873 0. 603 0.439 0. 408 0. 043
ZEHML BD 0.943 0. 659 0. 482 0.430 0.301
ZEfeE T BFW 0. 936 0. 365 0.253 0. 196 0.016
ZETE BDW 0.949 0. 603 0.527 0.376 0. 003
MK RL 0.873 0.547 0.448 0.214 0.115
ML RD 0. 969 0.573 0. 497 0. 559 0.275
RELE RFW 0.928 0. 461 0.291 0.236 0.123
WTH RDW 0.777 0.537 0. 445 0.263 0.079
CDC {f CDC value 0. 847 0. 607 0. 544 0.514 0.329
D {H D value 0.716 0.507 0.435 0.353 0.216
WDC {H WDC value 0. 847 0. 607 0. 544 0.514 0.329
.01V, VERARSTRE
I,I0,I,IV,and V represent different drought resistance level
F11 X ENM R REER T
Table 11 Model predict of drought resistance in Job's tears germplasms
P75 ZIiE A AT e REL F1H P Gt
Dependent variable Multiple stepwise regression equation R* F value P value  Statistic
D f& D value y=—0.08 +0. 215, +0. 19x, +0. 1634 +0. 13,5 +0. 23x,, 0.993  576.30*  0.0001  1.38
CDC {8 CDC value  y= —0.04 +0.26x, +0.08x5 +0. 11x; +0. 13xg +0. 122 +0. 12,5 +0. 10z, 0.992  392.35*  0.0001  1.88
WDC f WDC value y= -0.04 +0.25x; +0.07x5 +0. 12x; +0. 13xg +0. 12x4 +0. 14x,, +0. 10x;, 0.993 398.90 **  0.0001 1. 89

X :ﬁ%%;ﬂa :ﬁﬁ;ﬁﬁ :ﬁ*ﬂﬂ@ :§+£;x3 :*EK;-XQ :*E*H;xlo :mﬁi;x“ :*E+i; - %EZT_\‘ 0.01 7J<IF‘E%*E}C‘

%, : Germination energy, x, : Bud length, x5 : Bud diameter, x; : Bud dry weight, x5 : Root length, x, : Root diameter, x,,: Root fresh weight, x, : Root dry

weight, ™ is significant correlation at 0. 01 probability level
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