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Identification and Evaluation on the Drought Resistance of Broomcorn
Millet Bred Cultivars at Germinating Stage

LIU Tian-peng' ,DONG Kong-jun®,HE Ji-hong’ ,REN Rui-yu’,ZHANG Lei*, YANG Tian-yu'~
(" Life Science and Technology College ,Gansu Agricultural University , Lanzhou 730070
*Crop Research Institute ,Gansu Province Academy of Agricultural Sciences , Lanzhou 730070)

Abstract ; Drought resistance at germinating stage of 56 broomcorn millet bred cultivars from different provinces
were identified using PEG6000 treatment,and also evaluated by direct and comprehensive assessment methods. The
results showed that 56 cultivars existed great differences in investigated traits and drought resistance between 20%
(w/v) PEG6000 treatment and the control. By two kinds of methods, three cultivars with better drought resistance
had been screened, named Jinshu No. 2, Longmi No. 5, and Longmi No. 8. And relative germination rate, relative
shoot dry weight,relative root dry weight, and storage matter relative transfer rate could also be used as the main
drought resistance identification indexes of broomcorn millet at germinating stage. Relative germination rate and
weighted subordinate function value method were the ideal methods of drought resistance evaluation at broomcorn
millet germinating stage.
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X EHERRG = > (6i/Ge)/3

T2 FEZ RS = (Ge - Gi) /Ge,

AHXS & ZEFEEL RGI = GIS/GIC,

KRB G = > (Qu/Dr)

FhFB L BT FHEE RPI = PIS/PIC,

FlF o7 258 8 PI =1.00 nd, +0.75 nd, +
0.50 nd, +0.25 ndy,

1% 1P FH8%L RVI = VIS/VIC,

T35 138 %% VI = PI x S,
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Table 1 Basic descriptive statistics for cultivars traits used in this study

b3 28 K (em) 2K (em) MR (em) ZFEEH(g) MEHE(g) ZFTHE(g) WTE(g) RFR(%) ;ng?f)
Treatment Parameter CL SL RL FWS FWR DWS DWR GR DMTR
PEG6000 EHIE Average 1.2272 1.2826 1.7232 0. 1795 0. 1364 0. 0481 0. 0232 51.9524 20. 45
brifE2E SD 0.3339 0. 3643 0.4189 0. 1280 0.0512 0.0128 0. 0068 15. 1289 0. 0636
BREF(%)CV 27.21 28.41 24.31 71.32 37.55 26. 69 29.35 29.12 31.09
F Al F-valve 4.5700 ™ 4.1000 ™ 6.5490" 6.9510™  9.1120™  2.2380™ 2.1750™  5.7670™  3.7350 "
CK FHIE Average 2.3774 4.3630 3.9248 0.7599 0.2262 0. 0581 0. 0264 90. 1190 36.13
brifE2E SD 0. 5437 0. 4530 1.0516 0. 1420 0. 0937 0.0115 0. 0070 7.5967 0. 0646
BERRE(%)CV 22.87 10. 38 26.79 18. 68 41.43 19.73 26. 44 8.43 17. 89
F {4 F-valve 14.7170 ™ 5.7320™ 10.9520 ™ 7.4270™ 7.4750™ 3.8450 ™  4.3680""  0.0110 7.2700 **
PEG6000 - ZEHCFHME DS -1.1502  -3.0805 -2.2017 -0.5804 -0.0898 -0.0100 -0.0033 -38.1667 ~-15.67
CK brifE2E SD 0.6159 0. 5631 0. 8856 0. 1844 0. 0934 0.0149 0. 0042 16. 1541 0.0770
ZERBRIELR SE 0. 0823 0.0753 0.1183 0. 0246 0.0125 0. 0020 0. 0006 1. 2463 0.0103
¢ ff t-valve 13.9765 ™ 40.9355 ™ 18.6030 ™ 23.5552""  7.1926™  5.02442" 5.7754™ 30.6240" 15.2261 "

* RN BEKF(P<0.05) , ™ FR i EKF-(P<0.01) , FIF

* represents 0. 05 significant level, ™" represents 0. 01 significant level,CL:

Coleoptile length, SL: Seeding length, RL: Radicle length, FWS: Fresh weight

of seeding, FWR ; Fresh weight of root, DWS: Dry weight of seeding, DWR : Dry weight of root, GR : Germination rate , DMTR ; Dry matter transport rate. The

same as below
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Table 2 The name,origin,and drought resistance evaluation parameters from broomcorn millet cultivars

BV Direct evaluation

ZEATFHY Comprehensive evaluation

K5 s i K AT T xR Friik RIS AP0 CPHSRE InBGRE Kt
No. Cultivar Origin REFFR HER O R PUREHR DR RRE PR PREE SRHRBE
RGR DIR RGI SIDR VIDR CDRC ASFV WSFV GCD

1 BZ215 MBI 0.3852  0.6148  0.2471 0.2389  0.1362  0.4331 0.1532 0.1573 0. 7860
2 %235 BT 0.3488  0.6512  0.2483 0.2470  0.2854  0.8641 0. 4236 0. 4779 0.7954
3 HFELS WE 0.4211  0.5789  0.2826 0.2725 0. 1402 0. 4943 0.2165 0. 1907 0. 8290
4 HE2 S MEEE  0.4662  0.5338  0.3673 0.3516  0.3143 0.9187 0. 4654 0. 4657 0. 8507
5 FE15 BERIT 0 0.4250  0.5750  0.3141 0.3214  0.2420  0.4477 0. 1644 0. 1762 0. 7707
6 NWE1 S Wk 0.6058  0.3942  0.4482 0. 4265 0. 4849 1. 0060 0.5127 0. 5441 0.8377
7 M5 1Ly 0.5725  0.4275  0.4062 0.3942  0.3689  0.9092 0. 4582 0. 4775 0. 8176
8 MiE715 ERIT 0.6444  0.3556  0.4804 0.4722  0.7118 0. 8587 0. 4816 0. 5062 0. 8156
9 HER6 S 1y 0.5956  0.4044  0.4696 0.4570  0.5158 0. 6737 0. 3697 0.3578 0. 8370
10 %35 (S} 0.5725  0.4275  0.4344 0.4214  0.6530  0.8906 0. 5393 0. 5630 0.8172
11 W3S 17 0.6496  0.3504  0.5607 0. 5438 0. 8093 0. 7695 0. 4443 0. 4604 0.7775
12 HWHR2E 1L 0.8421  0.1579  0.6053 0. 5629 1.0191 1.2387 0.7312 0. 7837 0. 8939
13 %8 = 1L 0.7836  0.2164  0.5857 0. 5915 0.8782  0.7463 0. 4276 0. 4731 0. 7651
14 HRS S 1L 0.7634  0.2366  0.5489 0.5406  0.7016  0.6876 0. 3963 0. 4115 0.7713
15 HWHR4 S 17 0.6116  0.3884  0.5078 0.5171 0. 3837 0. 5585 0. 2464 0. 2654 0. 7695
16 WE2 5 (i} 0.6484  0.3516  0.4688 0. 4358 0.4216  0.7689 0. 3860 0. 4180 0. 8597
17 ERS 5 17y 0.7518  0.2482  0.5790 0. 5567 0.7536  0.6825 0.3971 0.4319 0. 7428
18 RS IT] 0.6483  0.3517  0.4356 0. 4221 0.4162  0.5325 0. 2780 0. 2920 0.7103
19 HHRE 17 0.4519  0.5481  0.3627 0. 3298 0.2542  0.4273 0.1824 0. 1824 0.7522
20 HiES55 HBIPIT 0.5556  0.4444  0.4559 0.4124 0.4162 0.5276 0. 2802 0.2841 0.7278
21 iz 1% S| 0.7368 0.2632  0.6172 0. 6287 0.8727 0. 7609 0.5242 0. 5091 0. 7357
22 KBE2 = WZEd 0.6857 0.3143  0.4514 0.4334 0.7503 0.8419 0.5319 0. 5441 0.7755
23 g1 5 MZEE 0.6042  0.3958  0.4923 0.4704  0.4036  0.6057 0. 4163 0. 3562 0. 7290
24 SEE1 S 1L 0.6154 0.3846  0.4456 0.4260  0.6351 0. 7621 0. 4977 0. 4932 0.7879
25 W% i B 8 T S 0.6972  0.3028  0.5019 0. 4978 0. 8048 0. 8959 0. 5963 0.5781 0.7788
26 {8 2 g MEEE 0.2690  0.7310  0.2066 0.2017 0.0882  0.3470 0.1567 0. 0988 0. 7005
27 MEES 5 MEEE  0.7500  0.2500  0.5283 0.5138 0. 6395 0.7518 0. 4825 0.4723 0. 7807
28 HWER1S 1y 0.4722  0.5278  0.3194 0.3185 0.2416  0.4298 0.2345 0.2011 0. 6638
29 TRE3 5 STA 0.5286  0.4714  0.3282 0.3340  0.2657 0. 4407 0. 2380 0.2128 0. 7055
30 iTJE 56 5 A 0.6133  0.3867  0.4454 0. 4443 0.3836  0.4980 0. 3041 0.2758 0. 6593
31 HEES =5 MEEE 0.6181  0.3819  0.4401 0.4106  0.4675 0. 5698 0.3382 0.3382 0. 7269
32 THS 5 TH 0.6884 0.3116  0.4686 0. 4533 0.5449  0.7142 0. 4700 0. 4511 0. 7559
33 THEE10 5 TH 0.6563  0.3438  0.4615 0. 4207 0.4724  0.6854 0. 4285 0. 4084 0. 7597
34 TE1 S TH 0.7319  0.2681  0.4370 0. 4258 0. 5308 0. 7410 0. 4886 0. 4670 0.7598
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HEPEH Direct evaluation ZEATVEM Comprehensive evaluation
5 s A AH Xt T5 xR MFEE RIS APl PHSRE InbGRE KA,
No. Cultivar Origin RIEFFR  GER OFREC PR PR RRE MR PRELE IR
RGR DIR RGI SIDR VIDR CDRC ASFV WSFV GCD

35 THE13 5 TH 0.6414  0.3586  0.4616 0.4412  0.3885 0. 5089 0.2807 0.2616 0. 7439
36 THE 14 5 THE 0.5352  0.4648  0.3847 0.3609  0.2847 0. 4873 0.2610 0.2407 0.7333
37 THEE15 5 THE 0.6690  0.3310  0.4885 0. 4563 0.5739  0.7193 0. 4483 0. 4343 0.7532
38 THEE16 5 TH 0.5175  0.4825  0.3688 0. 3395 0.2328 0. 4696 0. 2889 0.2315 0. 6817
39 TE1T % THE 0.6475 0.3525  0.4595 0.4163 0.4163 0. 5654 0.3318 0.3149 0.7171
40 BEfBE 3 & R 0.3333  0.6667  0.2482 0.2418 0. 1243 0. 3486 0.1419 0.1013 0. 6746
41 PERE 4 5 HR 0.4825  0.5175  0.3448 0.3564  0.2061 0. 4810 0. 2390 0. 2020 0.7310
42 BERE S & R 0.8246  0.1754  0.6621 0. 6615 1.2723 1. 0045 0. 6037 0. 6502 0. 7781
43 b g 7 5 Hol 0.8696 0.1304  0.6795 0.6783 0. 9988 0. 8005 0. 4854 0.5199 0. 7509
44 Ble € 8 5 H b 0.9250  0.0750  0.6574 0. 6648 1. 5632 1.0914 0. 5632 0.5577 0.6334
45 BEBE 9 5 Hf 0.5492  0.4508  0.3805 0. 3665 0.3720  0.5986 0. 3796 0.3348 0. 7260
46 2 L 0.3557  0.6443  0.2489 0.2442  0.1657 0. 4832 0.2477 0. 1835 0. 7647
47 SFHEETS  HNEE 0.4610  0.5390  0.3700 0. 3682 0. 4767 0. 7855 0. 4996 0. 4646 0. 7641
48 718 HR 0.5724  0.4276  0.4444 0.4434  0.6547 0. 7540 0. 4326 0.4212 0.7813
49 12 bk 0.3404  0.6596  0.1980 0.1889  0.0872  0.7480 0. 3993 0. 3056 0.7671
50 W3 Wk 0.5221  0.4779  0.4673 0. 4578 0.3033 0.4810 0.3166 0.2477 0. 6762
51 W9 bk 0.5461  0.4539  0.3910 0. 3815 0.4586  0.7605 0. 4873 0. 4358 0. 7902
52 SHERE 1S NEEE 0.4532 0.5468  0.2888 0.2804  0.2167 0. 4920 0. 2681 0.2276 0. 6926
53 Ble € 2 5 Hk 0.4245 0.5755  0.3076 0.2972 0.2219 0. 4493 0.2028 0. 1844 0. 7889
54 11 i 0.2847 0.7153  0.2326 0.2317 0. 1015 0. 2955 0. 0796 0. 0536 0. 7042
55 W4 Ak 0.5580  0.4420  0.5240 0. 5261 0.6974  0.6619 0. 4594 0. 4324 0. 6729
56 B B 10 = Hf 0.5971  0.4029  0.4219 0.4160  0.6656 1. 0239 0. 6545 0. 6220 0. 8452

RGR :Relative germination rate, DIR ; Drought injure rate, RGI; Relative germination index, SIDR ; Sprout index of drought resisting, VIDR ; Vigor index of

drought resisting, CDRC ; Comprehensive drought resistance coefficient, ASFV; Average subordinate function valve, WSFV ; Weight subordinate function

valve, GCD ; Grey correlative degree,the same as below

*£3 HiXEFRMREESKIRE

Table 3 Grading standards of broomcorn millet drought resistance

oA » A MR R TBIE R TES Gaht THRE O IRGR -
MM &SR TROEE e o o _ N TR A8 S0
Drought AR BURIEE BORIER O RAN BB SR
RGR DIR GCD
grade RGI SIDR VIDR CDRC ASFV WSFV
PR =0. 7290 <0.2710 =0. 5457 =(0. 5334 =0. 7906 =0. 8755 =(0. 5233 =0.5272 =0. 8123
R B 5 =0. 4324 =0. 2710 =0. 3108 =0. 2992 =0. 1912 =0. 4634 =(. 2386 =0. 2140 =0. 7026
<0.7290 <0.5676 <0. 5457 <0.5334 <0.7906 <0. 8755 <0.5233 <0.5272 <0.8123
EEE s <0.4324 =0. 5676 <0.3108 <0.2992 <0.1912 <0. 4634 <0.2386 <0.2140 <0.7026
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Table 4 Correlation coefficient among drought resistance evaluation parameters

HRXT T5 Xk FFEIR RIS LA PHSE AGRE KRG
R PR FHRE PURIRE BLRIER RRE PR PR SRR

RGR DIR RGI SIDR VIDR CDRC ASFV WSFV GCD

HART & ZF % RGR 1.00

205 % 2% DIR -1.00* 1.00

AR K ZF 45 %L RGI 0.94*  -0.94 1.00

T & ST %L SIDR 0.93*  -0.93™ 0.99* 1.00

FhFIE bt 548 % VIDR 0.87*  -0.87* 0.88 ™ 0.90** 1. 00

LA R4 CDRC 0.62*  -0.62* 0.58* 0.58* 0.74* 1. 00

V¥R R R ELUE ASFV 0.69™  —0.69* 0. 66 ™ 0.65* 0.77** 0.94* 1.00

TASHE I R (. WSFV 0.73"  -0.73* 0.70 ™ 0.69** 0.81* 0.96** 0.98** 1.00

TR HLBE GCD 0. 11 -0.11 0.08 0. 06 0.12 0.56* 0.44* 0.50 ™ 1. 00

2.4 BEFFHIFEURSRETNSHXR
DAFHRS S 25 R MR s pR R (E 1 2 b AL 1Y
VRN TT IR LR , 5 SRR AR A TR G S, i e
AR BE T 2R P R S E P R AR AR LR 5
AT IR SO Xt e AR A S 2R R A

®5 BEFRMERERSREBETNSEIEHHEXE
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Table 5 Correlation coefficient between broomcorn millet traits and drought resistance evaluation parameters
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transport rate
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