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Evaluation and Identification Indexes Selection on the
Drought Resistance of Broomcorn Millet
Elite Cultivars at Seeding Stage
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Abstract : In DunHuang city where annual rainfall is less than 40 mm,56 Broomcorn millet cultivars develped
from different regions in China were tested for drought resistance index by repeated drought method at the seeding
stage. The clustering results of survival rate after repeated drought treatments and comprehensive evaluation valve D
showed that Longmi No. 5, Mengjingmi No. 1, Mengjingmi No. 7 ,and Ji No.3 were screened as grade 1 drought-resist-
ant varieties. Pairing analysis showed that the traits among the 56 Broomcorn millet cultivars were significantly differ-
ent. After repeated drought stress at broomcorn millet seedling,seedling plant height ,plant water content,leaf area per
plant , and biomass respectively reduced 16.097 c¢m,0.393 g / strains, 10. 358 ¢m”/strain, and 0. 075 g /strains. On
the contrary,root length and relative growth rate increased 0.555 em and 3.213% . By principal component analy-
sis, plant water content,biomass,leaf area per plant played a decisive role in the first principal component ( coeffi-
cient =0. 881 ) ,they all had reached a significant level on two drought evaluation parameter values. Therefore , plant
water content, biomass, and leaf area per plant could be used as dominating drought resistance identification of
broomcorn millet seedling.
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Table 1 The test varieties and sources

5 e H I Tt F5 £ KU il
No. Cultivar Origin Trueness-waxyness No. Cultivar Origin Trueness-waxyness
1 ez 215 Ly AN i 29 HR3I Y v Hi
2 235 T i 30 R4S i) Hi
3 FELE LS9 AN i 31 HRS S i) i
4 HiE 55 LS9 AN i 32 HHE6 T i) i
5 ik 75 LS AN iz 33 BWHETS i) i
6 NE1Y S iz 34 EHR8 S i) ¥
7 w2 A i 35 HRI Y v Hi
8 w3 A i 36 M i) 1
9 w4 K i 37 eI i} Hi
10 EL B i 38 ME25 [ T
11 11 B iz 39 %35 i} i
12 12 SN i 40 IR e B (5] i
13 W18 bk i 41 TEES 5 THE il
14 UEE3 5 Ly i 42 TEE10 5 TH 1
15 i 56 %5 or s 43 THE 115 TH i
16 FR1S R s 44 THE13 B TH i
17 FFg2S M i 45 T 14 5 TH i
18 TREE1 5 e i 46 THE15 5 TH Hi
19 TRBE 2 5 RETh G 47 THE16 5 THE i
20 i W e ZEin H 48 THE1T 5 TH 1
21 BHEE 5 5 R i 49 Belg 2 5 Hl i
22 MEES =5 SESn i 50 BeBE 3 5 Hl o
23 SHBE 1 5 S i 51 BesE 4 5 Hl o
24 SFHEET 5 E i i 52 BElE s 5 M i
25 M%7 5 iy i 53 BEBE 7 5 Hl 1
26 78 5 [T i 54 Bz J5E 8 = HM i
27 HE1S i it 55 BEBE 9 = ENi3 id
28 HHR25 L7 iz 56 Bz BE 10 5 Hl i
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DL 51215 26 (GL) AR X 232 i A kA7 43
%K1 BYLEAF . CL=70% ;2 HAL 25 F:60% <
GL <70% ;3 A5 MhFh.45% <GL <60% ;4 ¥
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SCH F s Ak B S5 B ok H Excel 2010, SPSS

13.0 .DPS 7.0 452 R,
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Table 2 Broomcorn millet traits difference under repeated drought treatment

H e iR 7S
) e e [iISS N FE B X tbrtE gk
s Geib i W MER R o iER i
(cm) (cem) ok AR (g/cm?)  Chlorophyll
Treatment Statistic RN RR (g) (em?)
PH RL (g)PWC RGR SLW
Biomass LAP
[EE) THIH Average 15.905  9.280  4.105  0.245 0.328 0.126  35.937  10.295  0.0051  20.667
Stress ki SD 2.134  1.415  1.291 0.076 0.079 0.030 0.101 2.683  0.0009 1.878
ASRZR 13.415  15.252  31.457  30.989  23.951  23.783  28.202  26.065 18.088 9.089
(%)CV
T SEIB Average  32.002  8.725  5.984  0.328 0.721 0.201  32.724  20.653  0.0035  24.164
cK FRifE2E SD 6.743  1.418  1.058  0.132 0.211 0.065 0.168  6.797  0.0007  2.120
ASSEM 21,071 16.255  17.681  40.315  29.256  32.225  51.387 32,913  20.928 8.773
(%)CV
PYE EHOEHB D) -16.097  0.555 -1.879 -0.082  -0.393 -0.075 3.213  -10.358  0.0016 —3.497
Difference e o 7,036 1.884  1.785  0.136  0.228  0.070  0.180  6.795  0.0011  2.627
Value
ZEHARMEIR SE 1.264  0.338  0.321 0.024 0.041 0.013 0.032 1,220 0.0002  0.472
UfH tvalve  —12.73%  1.64  —-5.86™ -3.36™ -9.61 -6.03"  0.993 _-8.49" 807" -7.41*

IR BEKF(P <0.05) ;% FRil BEKTF(P <0.01) ; 26 RHAME - IEHAE; TR

* represents 0. 05 significant level, ** represents 0. 01 significant level , Difference value ; Stress value-normal value , PH ; Plant height, RL ; Root length ,RN ;

Root number, RR : Root-shoot ratio, PWC ; Plant water content, RGR ; Relative growth ratio, LAP; Leaf area per plant,SLW : Specific leaf weight , the same as

below
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TARHLIX B4 5 8. 33% ; AR PR P LR AV E M E
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Table 3 Broomcorn millet name, origin, trueness-waxyness and drought evaluation parameters

TR Zie

FREmR G

R 4l kR T*Wﬁ cmE) e | FB a0 ki f:rﬁ () A
No. Name  Origin (%) (#3H) | No. Name  Origin () (92

waxyness GL( grade) D( grade) waxyness GL(grade)  D(grade)
1 BFE21 5 BT it 39.58(4)  0.2880(4) || 29 HHR3 S W i 53.34(3) 0.3620(3)
2 BB mpT s 49.08(3)  0.2633(4) || 30 HHR45  Wm i 62.02(2) 0.4619(3)
3 ¥E1E BT i 36.89(4)  0.3872(3) || 31 &S5 1 38.20(4) 0.2949(4)
4 WESH BRI B 50.46(3)  0.4301(3) | 2 EEeH MW B SL77(3) 0.1919(4)
5 MiFT1%5 Bl i 44.81(4)  0.4731(3) || 33 HWRTS iy i 52.55(3) 0.3600(3)
6 UELE  ER B 54433)  0.35903) | 34 WESH WM B 6117(2) 0.2985(3)
7 W2 W B 59.06(3) 05192 | 35 EEOH WM W 50.70(3) 0.3349(3)
3 +3 bk ¥ 69.09(2)  0.6501(1) | 36 gl S I g 49.97(3) 0.3759(3)
9 dey ke ¥ 48.44(3)  0.3966(3) || 37 W15 BEA iz 35.99(4) 0.3197(3)
10 &g bk 1 59.41(3)  0.4924(2) || 38 WiZz2 % P i 21.46(5) 0.1239(4)
11 =+ bk s 54.72(3)  0.4561(3) | 39 Wz3 5 P i 63.46(2) 0.3834(3)
12 0 Lk s 42.38(4)  0.4130(3) || 40 R BT B bl 36.22(4) 0.1998(4)
13 418 bk in 47.37(3)  0.5648(2) | 41 TESYS  TH :d 43.96(4) 0.2260(4)
14 IIEE3H LT i 41.74(4)  0.4363(3) || 42 TE10S TR K 19.23(5) 0.0421(5)
IS JIEES6 R I W 31.42(4)  0.2208(4) || 43 TEELL®  TH K 54.67(3) 0.2686(4)
16 FE1S  AFY i 41.05(4)  0.3568(3) | 44 THE13S  TH i 55.51(3) 0.2477(4)
7 RE2E AN R 36114) 0.159(4) || 45 TERME TE H 46k4) 0.323903)
18 HEELS AST 46.83(3)  0.3797(3) || 46 TEES S TH ] 54.91(3) 0.3298(3)
19 HEE2 S MG i 67.35(2)  0.3528(3) | 47 TE6 S TH E 51.47(3) 0.4272(3)
0 GEEEEE ONEE OB 544903)  0.283(4) | 48 FEITE FE B 46.453) 0.3087(3)
’ - - 16.86(3)  0.5482(2) || 49 B2 2 Hl o 59.40(3) 0.5028(2)
2 MESH WES B 55.003)  0.344(3) || S0 BEEE S Hl B 62.49(2) 0.4625(3)
B OEEELS mES OB Qo72)  07027(1) | SI RE4S HH B 45.793) 0.57002)
24 EEEET S A o 64.77(2)  0.6593(1) | 52 BEgES 5 HM i 78.91(1) 0.6520(1)
25 R 2 7 e 47.45(3)  0.1811(4) || 53 BeBE7 %  HR v 62.99(2) 0.4142(3)
26 JEZRS Sl ¥ 33.14(4)  0.2465(4) | 54 BeEs 5 HM ] 68.78(2) 0.4460(3)
” BEIS U - S1.33(3)  0.3311(3) || 55 BEEo 2 Hl o 60.16(2) 0.5449(2)
28 TR B 7 ¥ 42.53(4)  0.1679(4) || 56 BEBE 10 5 Hl v 46.96(3) 0.4168(3)
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Fig.1 System cluster of 56 Broomcorn millet

cultivars by weighted subordinate function value
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BT3RSy, A 1 ERr PR E R
EZONREIRRE KA (0.941) EY)"# =5 (0.924) |

BRRMTE FL(0. 881) HR%X (0. 816)4 AR/,
FRIT 1A T 3. 842 NIRRT bR A /E ], B e i
JFAREE 38. 416% HYMH B ROESS 2 F sy £
MR L (0.693) MR (0.689) [IF4EZ (0.660)3
AR B, FRsr 2 HHE T 1777 DRI TE PR Y
YEF , BEMS S W JEL AR 50l 17. 769% M5 8. sy 3
FE I (0.734) AHXTAE R (0. 567)2 4Pk
AR PEE M T 1,193 DN EERTEFRE , B e
th11.929% JE IR B 15 .

F4 BEFHPNEHEERRERS ST

Table 4 Principal component analysis of drought identifi-

cation traits at Broomcorn millet seedling stage

i FAE bR

Drought resistance i B2 B33
dexes Component 1 Component 2 Component 3
Himn PH 0.545 -0.352 0.398
R RL 0.361 0. 689 -0.108
HREL RN 0.816 0.090 -0.141
R RR 0.302 0.693 -0.127
TR & 7K & PWC 0.941 -0.042 -0.110
Y77 i Biomass 0.924 0.023 0.135
HAXT AR FE RGR 0.353 -0.276 0.567
ARk LAP 0.881 -0.145 -0.218
LI SLW -0.037 0.393 0.734
43t % Chlorophyll -0.122 0. 660 0.218
FHIEAR Eigenvalue 3.842 1.777 1.193
DUHRER (% ) 38.416 17.769 11.929
Contribution rate

Bt oiEk® (%) 38.416 56. 184 68.113

Cumulative

contribution rate

HRAE T Lo o BT a5 R G5B AR (R 5) , AT
DIVE AR 5K AR i R TR 3 A48
FRAAAE 80 R B R (=0. 881) , H 5 P Ff
PURTFN S EE IR 2 T8 A AT R A B
B RS E 1 Y8 hn . ERG A ITE Z A8
2 A B B ST D EO LA B 7 4 R AR B
FahR, N 4 ATLLE 1, F A5 1 BERS S I38. 416%
A B PO EVE B 2 4 AR, BRATAR % 7K
i AR R RSN MR %L(0.816)
—ANEERFERS AT RBCS ZR AT E D
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Table 5 Correlation coefficient between drought identification traits and evaluation values
HHIC R . L7 B biEbs) kR
1] [i:5iS R ML L ) Lt E- S
Correlation ™ HoKE TR KR TR
PH RL RN RR SLW Chlorophyll
coefficient PWC Biomass RGR LAP
TRAFE#E GL 0.120 0.220 0.230 0.080 0.480 " 0.397 ** 0.273 0.493 ** -0.406 0.196
ZEITE D 0.437* 0.471* 0.811* 0.508*  0.860* 0.877™  0.389"  0.780* 0.118 0.096

3 itig
3.1 mEmH

FEAED B PRI S, T R R E
FENFZE KRG SRR B E O TR R A
o R 55 A 48 A AN 5 vk (0T R A7 TG R e
(A E e v A TR RR B 2270 R g 4 i R BT
BAUTHEYWERETNGE AR, AR LR,
LT AA0E R PR, T R A2 05 25001 R 69.
09% .62.07% .64.77% I 2 RATRBEET MFE 3.
SHBE 1 5 SO 7 %5 HEE G M A RN 1 %
PrE A, I, EF VA RN A DL T
BAPIE R AR AT BN 255 S % BT 45
AN, WA 4 T TR I PTRE

BB A R 5 1 S R E R DL AR ASE
N PESE TR LR AR K22 5%, AR
H DX A B RR G A = 20 AR S S
TR e — 25 i R R BE R  EEEARL, RIS
ANT] H XA BE F B A AN R BE A 5 1A T 2 sth i
D5 Rl ARG SR B AR T SRR S A B R AR T L
A Ay 1 4 BE B 7 3 DR 9 U 0 A L XA — Ak B
WEEF I 1 TR FIBREE 5 5 SEREBE 1 5 58
BEEE 745 35 3 40k A FHN S X
Tt A T b X AT B A7 76 4 2 14 BE 7 1 V) it b R o
TR

S TE MR BB VE A I B TE R B R SR TR 5
I, P i AR T A R TR] , B VE B AR R 2
RY KRR P L T RSB T A i R ] 43N
FERG ARG, B 98 & & B0 KR I ks 55 5
KB BB A TOE DA G T S AR RDRE G R A K,
JBE DR S U A R BB VA 1Y) B B N R A3 v A
TP, ACBIE 5 vhORE AR MR R B S R

41.07% 58.93% ,2 i i Ao M 5 63. 4% ~
66.67% KEVES 33.33% ~36.36% , 7] LLE HiEPE
a5 R R, O AR AR o 3R E A Sk AR
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