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Evaluation and Correlation Analysis of Lodging Resistance
on Sweet Sorghum Lines
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Abstract ; Lodging has been considered an important limiting factor of sweet sorghum production and exten-
sion. By investigating the agronomic traits relevant to the lodging resistance of 58 sweat sorghum lines, the grading
standards of 10 scales was generated according to lodging coefficient, and applied to classification and evaluation of
the lodging resistance of sweat sorghum lines. The genetic diversity assessment, correlation analysis, factorial analy-
sis of variance, and clustering analysis of related agronomic traits were performed to provide scientific basis for
choosing parents and developing new varieties. The results indicated that all agronomic traits test showed great di-
versity index, ranging from 1. 6504 to 2. 0666, which showed that the 58 lines had large diversity. These 58 lines
were separated to 8 groups when distinct coefficient was 2.57.3 main factors contributed 90% information. No. 1
main factors were plant height, gravity center height, and main stem fresh weight, No. 2 main factor was stem
breaking force ,and No. 3 main factor was stem diameter. As the more important factors, these 5 traits should be
aimed for selection in the breeding program.

The maintenance lines Tx3047B, Tx3048B, mo-cai B, Zhang 02427B, aphis resistance 60B, MAMAMAMA ,
R111B/Sug moderate plant height, P236/R111-1, E35/tang/9047B, and the restoring lines Tian C-1-1 hybrid-1,
HAT-1, 15069, Zhou huang’ai/pin 02283 were lodging resistant lines.
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Table 1 Sorghumcultivar and the code
P LES w5 HHE e LES P HLES
Code Line Code Line Code Line Code Line
1 7050B 16 MAMAMAMA 31 5-27/FE -2 46 R/ T 02283 F,
2 265-1Y 17 R111B/Sug H1¥F F, 32 14054 47 9047B/8000B-2 F,
3 R111B 18 7050B/ i 0594 F, 33 FZ7050 48 fh 02284/ HEIE3 F,
4 7K 02427/ /i 19  HHEER/GW0633 1 F,| 34 GW0730 49 i 02284/ 75 ¥ %-4 F,
5 JUE 1B 20 2457B/E35/4 F, 35 Je Bt 7 50 TR/ 02248 F,
6 Tx3047B 21 P236/R111-1 F, 36 AN X 51 TR 5k F,
7 Tx3048B 22 P236/R111-2 F, 37 15069 52 A2 24 F,
8 954066B 23 7050B/Sug H1FF F, 38 HAT-1 53 it F,
9 MY B 24 E35/H/9047B F, 39 il =2 54 At C-1-1 Z%-1 F,
10 7K 02427B-2 25 ELNG T 40 i FH59 55 i Cc-1-1 242 F,
11 7050B 26 05206 41 2 5 56 FfC-1-1 223 F,
12 Tx623B 27 F C-1-1 42 &1 57 KA T/ AR 51 F,
13 ol 60B 28 Ml 1378-2 43 fib 02284/ %51 F, || 58 KA/ HARH 1 52 F,
14 17029 29 T 5 3 495 44 i 02284/ T #4%-2 F,
15 J7030 30 5-27/ K -1 45 it C-1-1 Z%3k |,
1.2 Rt 268.0 mm, H 1B%L 1062. 2 h;2011 4£ 5 ~9 H &K

R T 2010 4F 12011 4E7E 1L PG RO BF 4B
TR ST g e R T A X)) #EAT
X SEH49 H BEEL 2662 h, AF 00 10. 1 °C , B
Al -21.2 °C, i de R 37 CL, >0 C R
3990 °C,JeHE i 158 d, J& KBtk T2, 421
KR 395.8 mm, [E/KAEFK 27% 6 ~9 AR i 44
BB 70% ~ 75% ., 2010 4E 5 ~ 9 H &K

432.8 mm, H BEC 1193. 4 h, X560 Ho Jy A3 KPS
+, B P e, T K, 0 ~ 25 BHEANLR & B
1.26% , 4 %.0.079% , A 5 2. 2 mg/kg, ¥ R A
103.9 mg/kg,pH7. 8, JEM A HE S (N, P K
YN 15% ) 750 kg/hm®, Wil R £ (&N
46% ) 150 kg/hm*, FE AR LA — R HEHHOE + )2
SR E e, 2 FHIA B, 2010 45 H 6
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HHEM,5 H 9 H A 40% (1B ¢ 57 2 77 51 250 ¢
Sa7K 30 kg BIA Mg 1 KRR 6 A 2 H A TIEIE,7
He HATH#H,7 H16 B AT HEWRE, 10 H 9 H it
FTPEAEME ;2011 455 H 7 HI&F 5 H 8 HH40%
() BT EE R R TR 250 ¢ 54K 30 kg YA mi % 3%
FREC,S H 29 HATIIE,7 A 4 HATHHE, K
TTHERE, 10 H 19 20 HH#ATRANE, 2 dFAE
11 EBTIA

IR R I RAML X AL, 2 R, B fh AR 2
P BEFPTIFL 0. 44 m x4 m, B 1 %5 B 90000/ hm?,
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FEE 13 DD, R SRR X1, X2,
X3 X4 X5 X6 .X7 X8 X9 X10 X11 X12 } X13,

JH Exce 2003 #4534 b BRA A PEAR 19742 5 2
BORZREEe s, ZRMIREOT R T 5 % A
Tk

FH SPSS A4 43 W Ab B AR AR S 1 ~ 4 543
REE S ~7 TEURRECZ IR, H DPS #k

AT PR 3B IR BE A B RN RS A o A 2 4 1Y)
KR FC R B 5 ( Euclidean distant) 22853047,

2 ZRE5HMH

2.1 HEIESR

i B A e S4B R 2R 0 ) AR v AR
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Table 2 Grading standard

Btk e L ~4 R R % 5 ~7 WHERFRE
Scale X9 X13

1 X9 <0.1 X13 <0.1
2 X9 <0.1 0.1<X13
3 0.1<X9<0.2 X13<0.2
4 0.1<X9<0.2 0.2 <X13
5 0.2<X9<0.3 X13<0.3
6 0.2<X9<0.3 0.3 <XI13
7 0.3<X9<0.4 X13<0.4
8 0.3<X9<0.4 0.4 <X13
9 0.4 <X9 X13<0.5
10 0.4 <X9 0.5 <X13
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mAR 1 ~24 NRFFRMF, B R, AT
180 em , A= FL MK, FUEIMR REUN, R B H 541
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Table 3 The main characteristics and lodging-resistance rating

ErRe) S Brrksrgk
Code e XI X2 X3 X4 X5 X6 X7 X8 X9 X10 XI11 X12  Xi13 Sele
1 70508 147.5 1.85 73.5 0.498 0.279 23.3 15.44 179.43 0.114 21.0 10.83 113.66 0. 180 3
2 265-1Y 152.0 1.95 76.5 0.504 0.445 24.3 14.45175.15 0.194 23.8 9.38 111.45 0.305 4
3 R111B 138.5 2.13 72.0 0.520 0.539 23.0 19.11219.77 0.177 20.8 12.41 128.75 0.302 4
4 ik 02427/ /NKEER 143. .75 69.0 0.481 0.310 23.8 11.77 139.77 0.153 20.0 5.94 59.40 0.360 4
5 JUBE 1B 110.5 1.42 53.0 0.480 0.173 19.0 7.94 75.38 0.121 19.5 7.35 71.66 0.128 3
6 Tx3047B 115.5 1.75 56.8 0.492 0.233 14.0 32.00 224.00 0.060A 42.0 6.13 128.63 0.103 2
7 Tx3048B 111.5 1.80 56.3 0.505 0.275 13.5 32.00216.00 0.072A 13.8 9.75 67.03 0.231 2
8 954066B 103.0 2.20 56.5 0.547 0.295 22.3 12.99 144.46 0.115 30.8 11.34 174.28 0.096 3
9 £ B 112.5 1.70 51.3 0.456 0.313 13.3 32.00212.00 0.076A 12.5 15.40 96.22 0.166 2
10 7k 024278 108.8 2.03 56.5 0.520 0.223 24.3 10.84 131.37 0.096 20.0 8.14 81.40 0.154 2
11 7050B-2 122.5 2.18 64.5 0.527 0.343 22.8 13.57 154.36 0.143 19.8 12.03 118.80 0.186 3
12 Tx623B 124.0 2.16 57.0 0.460 0.358 22.5 15.14 170.33 0.120 17.8 9.95 88.31 0.231 4
13 bkt 60B 107.5 2.25 52.5 0.489 0.278 24.0 15.00 180.00 0.081 17.8 11.37 100.86 0. 144 2
14 17029 110.5 1.69 56.0 0.507 0.185 17.3 9.32 80.39 0.129 20.3 6.53 66.07 0.157 3
15 J7030 107.0 1.65 55.5 0.519 0.215 14.3 12.73 90.70 0.132 17.3 6.86 59.12 0.202 4
16 MAMAMAMA 111.5 1.72 50.0 0.448 0.225 14.5 32.00 232.00 0.048A 16.5 7.42 61.22 0.184 2
17 R111B/Sug "F#T 142.3 2.53 66.5 0.467 0.565 20.8 32.00 332.00 0.117A 29.8 8.44 125.45 0.301 4
18 7050B/ & 0594 154.0 2.29 73.0 0.474 0.450 27.0 20.13 230.21 0.162A 21.8 6.62 73.38 0.474 4
19 FMHETE SR/ GW0633 I F, 175.5 2.00 81.3 0.463 0.528 30.5 15.91 241.18 0.178 46.0 11.91 277.29 0.159 3
20 2457B/E35/¥4 F, 149.0 1.80 77.5 0.520 0.278 46.5 7.26 165.82 0.129 35.0 6.03 105.03 0.207 4
21 P236/R111-1 F, 138.0 2.13 65.5 0.475 0.488 23.5 32.00 376.00 0.086A 30.8 13.01 195.92 0.177 2
22 P236/R111-2 F, 155.0 2.22 76.8 0.495 0.560 33.0 18.31301.73 0.143 36.5 10.48 191.38 0.226 4
23 7050B/Sug "T'FF F,  134.0 2.26 66.5 0.496 0.393 26.8 16.62 226.53 0.139 19.0 10.94 105.49 0.270 4
24 E35/#%/9047B F, 119.5 1.83 55.5 0.464 0.295 14.0 25.10 175.70 0.096A 13.3 7.97 51.92 0.321 2
25 RS 320.0 2.05 138.0 0.431 0.885 57.8 13.47 388.95 0.314 60.5 11.77 356.04 0.343 7
26 05206 362.0 1.80 156.0 0.430 1.005 72.0 10.82 389.52 0.402 64.3 11.92 382.93 0.409 9
27 it c-1-1 379.0 2.00 150.0 0.397 1.058 72.0 11.54 415.26 0.382 85.8 5.97 255.96 0.620 8
28 M 1378-2 270.5 1.90 124.0 0.459 0.762 57.5 10.66 306.33 0.309 60.0 6.52 195.45 0.484 8
29 Tl 3 495 295.0 1.90 116.5 0.403 0.865 60.3 14.22 428.23 0.235 62.5 7.93 247.66 0.407 6
30 5-27/ Bl -1 301.5 1.70 130.8 0.434 0.641 77.5 5.62217.58 0.385 67.8 4.82 163.11 0.514 8
31 5-27/FEw -2 247.5 1.95 88.0 0.370 0.597 37.3 13.82257.30 0.204 30.0 17.73 265.95 0.198 5
32 14054 281.0 2.00 122.5 0.436 0.709 54.0 12.91 348.44 0.249 66.0 7.23 238.43 0.364 6
33 FZ7050 320.0 1.70 140.5 0.440 0.651 90.5 5.71258.38 0.354 78.5 4.65 182.32 0.502 8
34 GW0730 243.5 1.50 119.5 0.491 0.489 39.3 7.70 151.11 0.387 36.0 5.00 90.00 0.650 8
35 JRBERE 7 292.0 1.91 121.0 0.414 0.735 51.3 9.26 237.16 0.375 51.0 7.09 180.80 0.492 8
36 7N A 234, .69 102.0 0.435 0.405 55.5 5.84162.06 0.255 60.0 3.46 103.80 0.398 6
37 15069 287.3 2.03 124.5 0.432 0.950 60.0 32.00 960.00 0.124 A65.0 15.67 509.11 0.232 4
38 HAT-1 265.0 1.65 118.5 0.447 0.450 67.8 11.74397.69 0.134 64.0 8.89 284.32 0.188 3
39 et =2 293.5 1.81 128.0 0.436 0.710 39.3 18.19 356.88 0.255 61.3 11.70 358.31 0.254 5
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Code e XI X2 X3 X4 X5 X6 X7 X8 X9  X10 XII XI12 XI3 Cle
40 1% FH59 235.0 1.87 117.0 0.499 0.565 59.5 9.45 281.14 0.235 50.0 7.46 186.50 0.354 6
41 H2 &5 273.5 1.79 111.0 0.406 0.615 54.0 11.93 321.98 0.212 65.8 7.56 248.54 0.275 5
42 1 279.0 1.57 113.0 0.405 0.533 53.5 11.33 302.94 0.199 64.5 5.59 180.28 0.334 4
43 i 02284/ #EE-1 F, 333.0 1.75 142.5 0.428 0.823 58.0 9.30 269.70 0.435 56.0 7.39 206.92 0.567 10
44 i 02284/ HFE-2 F,  282.0 1.89 117.0 0.415 0.741 49.3 16.66 410.25 0.211 60.0 7.60 228.00 0.380 6
45 B C-1-1 Z&% F, 321.3 1.88 136.0 0.424 0.713 59.3 13.38 387.29 0.257 74.5 9.82 360.56 0.269 5
46 TR/ 02283 F,  248.0 2.00 108.0 0.435 0.725 42.8 32.00 684.00 0.114A 57.0 7.16 204.93 0.391 4
47 9047B/8000B-2 F,  266.5 1.87 135.5 0.514 0.923 53.0 23.71 582.72 0.221 61.0 10.74 330.09 0.392 6
48 i 02284/ BFE-3 F, 290.0 1.96 132.5 0.457 0.813 49.8 16.10 400.58 0.268 52.0 9.88 256.88 0.420 6
49 i 02284/ T HHE-4 F,  290.0 1.67 127.0 0.438 0.693 59.5 11.53 342.34 0.257 62.5 6.71 209.59 0.421 6
50 TEE/ 02248 F,  250.5 1.48 107.0 0.427 0.720 64.3 7.43 243.24 0.306 65.8 4.50 147.66 0.502 8
51 TR 1 58 F, 309.0 1.72 119.5 0.387 0.613 77.5 11.70 442.17 0.166 65.5 7.61 250.19 0.300 4
52 it 2 24/ F, 344.0 1.54 144.0 0.419 0.763 69.3 17.65 611.28 0.180 72.3 10.83 391.74 0.283 4
53 fillZ% F, 241.5 1.67 106.5 0.441 0.583 55.0 14.43 399.38 0.159 60.3 9.65 289.29 0.216 4
54 B C-1-1 Z%-1 F, 273.0 1.74 112.5 0.412 0.568 49.5 17.78 437.99 0.146 66.0 9.80 320.32 0.202 4
55 i C-1-1 222 F, 299.5 1.74 112.5 0.377 0.590 74.8 11.68 435.87 0.156 74.8 8.03 300.58 0.219 4
56 it C-1-1 223 F, 315.5 1.72 123.5 0.391 0.688 61.5 18.39 565.02 0.150 77.5 10.21 396.62 0.215 4
57 KAa /AR 5-1 F, 286.5 1.92 118.5 0.413 0.713 58.3 17.63 513.19 0.165 65.8 9.29 304.19 0.278 4
58 KA/ EHAHNS-2F, 299.5 1.64 123.0 0.411 0.683 66.0 15.58 516.15 0.163 61.8 10.17 313.61 0.270 4
BRRE(%)CV 38.1 12.0 32.8 9.4 40.9 47.4 47.9 52.4 49.6 46.9 32.3 S54.1 43.4
ZAEVEFSRU(H') Diversity  1.6504 1.9575 1.7906 2.0666 1.9579 1.8678 1.7172 1.8689 1.9930 1.7220 1.9397 1.9381 1.9913
index

BT A IR, ATUAS BT T e AR B 32 kg AFIRFLITI KT 32 kg, RAEMTF0I UTEUHE , SR R BB 18 32 kg THEAHT )

VIR ENR R ECE AR R 2

Highest breaking forcemay only 32 kg. Lodging coefficient with A was counted by breaking force of 32 kg.
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Table 4 Phenotypic correlation coefficient between traits
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12
X2 -0.306 "
X3 0.979 ™ -0.289"
X4 -0.768" 0.299* -0.632"
X5 0.881 " 0.021 0.888 ™ -0.607™
X6 0.915™ -0.335"  0.905™ -0.669™ 0.751*
X7 -0.328" 0.334"  0.346™ 0.108 -0.087 -0.460 "
X8 0.634* 0.015 0.615™ -0.532"™ 0.722* 0.556™ 0.353*
X9 0.718* -0.215 0.763 " -0.363™ 0.671" 0.644 ™ -0.591 0.057
X10 0.925* -0.315* 0.905" -0.709™ 0.792* 0.919" -0.289" 0.665 " 0.569 **
X111 -0.109 0.383 ™ -0.132 0.024 0.095 -0.232 0.431 ™ 0.291" -0.312" -0.214"
X12 0.768 " -0.072 0.749™ -0.589™ 0.776 ™ 0.665 ™ 0.031 0.837" 0.284~ 0.769 ™ 0.397™
X13 0.578 ™ -0.131 0.626™ -0.298" 0.597* 0.519™ -0.347 0.109 0.835™ 0.430 *-0.502" 0.047

wwx JPHIFIRLE P <0.05 Fl P <0.01 /K FIkF| LR,

# %% mean significant difference at 0.05 and 0.01 level

i3 ANERFALE 0% LI EFEEH 1 EWFHHE
PR FZEAFREEMEO S, 2 FRF R ~4
WP, 5B 3 BT ML,

ity =Y R ERID =0 AN R = m N
BEF S5 ~7 WA S ~7 WA .5 ~7 THLMGR
JERLR — A KA R G, EA T IR A0 B A A, FEXT 5 ~
7 W EUR R AT T T, S5 SRFR, CHRY
HELO R KR EEAFREE S ~7 WRE EL
BE L] ZEHL S ~7 BT 5 ~ 7 ARG B
i3 ANERFACE 0% LI EFEEH 1 ERFHHE
PR H O R R A AT AR S 2 ERF RS ~T
TP, 3 BN TR,

2.6 BESH

T I X R A AT AR AR A A Y RKCECBE B8 3k
(Euclidean distant ) 5z /NEE B8 16 240 M Ab 2] 15 31
BRHTEI (B 1), 17029 F1 J7030 135 4% B B8 o
/N, R 0. 71357050B F1 15069 F4 35 4% H 85 f Kk, Ky
4.29, TEBAEIEES 2. 57 4b,58 15 it i 5 R v
b 8 NE,6 NRBENIKE R R, 75 2 D RHEEN
IFRE R,

SiGFR3IATLIE M, IKE R 6 A~ 2KHEh R2 26
FERHE C-1-1 (R bk o ey, B 25 PP JE 0 K, R3 28
FER T SR/ 0 02283 1Y 1 ~4 5Py I LR
B R4 ZERER GWO0730 25K 8/, Hidhr S/,
5~7 WEMRREUR K, RS ZEBER 527/ 5 -2
(1% FE o o JEE R 0 R B L B A AR, Re R 1Y
15069 HPLBR B fe R, HORMKE R R IHA R 26

B, 45 &2 o RI1IB/Sug AT B 22 ML B K, VA TE
B2 250, ML &, PRAE R o R AR S R O
B, T B E AR, 2 2R T e E A AR, T AT 48
B ER R BN,

3 itig
3.1 HERERFR

H oG SR o Joi ¢ YR H B A A L ) R PO
I RS LT BT R e SR dh B ) )
JEEERL AT B S A AR 18] B LR R BE AT
FERRZES R 2 ~ 10 J39H 046 R+ &
Mt ZRENE . (HNREIHTE , BRI T 8 12K
BE R ZHORE T AE 2 AN b UL A 5 7
FHEE R RRTE R DR AL At HU A s, X
BRAE IR 206 173 FE P A1 e e Tl o 9 U ) 2 A
PRARBEAT TIPS, 45 2Rk W, s FZE A A 2 R4
VeOLUNISS Lt Uhibiel Vi bR i 2 s A S I ]
FAAERERZE S Rl 73 0 2 R4 16 DIERE,
X SEHERF I, B SR R B IR s AL SRR R A
MIRIFFAE R 22 57 , iy Tt e B AT F A o b 7 4
LT E MBI, B ORI AR, sl
ZREPER RIS BR A B 43 F KPS ORIB S
PR AR EPRIRAN D TARICEARMES &, HER L IR 5
1R ZREPER AT, BE B4 o BRI T L ol
RMHER . AUTF A B R AR BRSO
R ZNEREEA IR Z AR Z AL 75 2 5



14 (a8 A N E I PN R L BT g 59

Jodb ol s
Vo L o Bl e 0 Lk e

30
13 :ﬁ_
50

mRE R
111 -
L)

I

A distinet coefTicient

B, R 43I FR RS R FIWRE &R
B,R mean the maintenance lines and the restoring lines respectively
1 S8 HEIHERBEANREE (MHHESEKL)
Fig.1 Cluster dendrogram of 58 sweet sorghum

lines ( No. was as table 1)

PORECE , LA FARIC /M A RE X B = SR P s
PRVEFEAT R A A T ST
3.2 mERERMITES

YRR DA 0 IR A 358 1% 788 S % o R Y
PRAE AN S Aok R A 2 L, V2 R ZT
SR P ERPE AT TSI, L. L. Bashford
AU R v R ARR BT 0 B R /N 3 PR R R A
BIME AR5 PARTEAUIN T3 BUR P 5 01, %
JEAE 4T, H. A. Esechie %51 UG 7R 8, 4 &
RMAPUEMRMER 1 ~5 REAT Tk, INFH

0.00 056 1.72 157 343 1.35

S R TR B AR AR R 0 ~ 4 G, X
SEREFE R HUIE I G A SO E R DAY R B,
A R s SR 5T B U A [T AT 4R, A BE FE o B
WNTEBIBTERPERE

{EVIR A B BB R A B BRI (R g B A 2
SRR BT R AR AR T ) s L ABR B
ELAMRZR B IR T AR 6] R OG5 2R 1A 25 7K
S IR R AL — s PR 1R L b )] AR A5
DU, VR B S A A 2 AR mT LA A o e 00
DRI, AR 2R K0 70 MR B, DT s e — 2, Sh
S B, AT
3.3 HifelfKamRAYIEE

it SRR AR M 3 A N TR 90% DAL
FORL AT DAL bR O R B A T 2R
HLH2 EN T OREMY O, 3 ERTOAE
Rl 7ERIUARSC R ML, bR O B A 2 25 7T
fif T PR AR B A O AR BB BT 3
W, HPNIEM R (R 4), BT ZER ST
I W 2 O A S I G, O B RS AR R
) 5 2 O S AT O B LR RS
SEAT R AR IR AR O, BT DL, pi A Ok 2
RURLIE 2 7 508 1 e B0 i 3 o R A0 F i MIR
R HLO g BE | R 2R AR N A T 2 D RIR 4
(LAl b PLIE

% ik
(1] D BRI M. Jbat: s A BR A HOR ik, 2008
173-174

[2] SRR, A PR Z. mielEY—aitm e[ J]. Pl
R 94 ,2006,8 (1) :14-17

[3] it JEURM, RIEH, %5 T SRH B MR I B R
REBHIRLI]. AEPIZRE , 2008(3) :54-56

[4]  FR2GH, TR, WHUME, 55, P80 R 45— B 32 52 e 5 %t
T ek R R B e [ )] v ROl K 2 2= 4, 2009, 14
(1):73-76

[5]  #R4Ew oKk, Bk, 55, Wi 22 200 X i v 3 A < S 2k
FEPERISEMAL )] AR AR ,2011(5) . 7376

[6]  Al-Tayar F A. Stalk strength measurements to predict field lodg-
ing in sorghum bicolor (L) Moench [ M]. Ph. D. thesis, Texas
A&M University, College Station, Texas,USA. 1974 126

[7] Schertz K F,Rosenow D T. Anatomical variation in stall inter-
nodes of sorghum[J]. Crop Sci, 1977, 17 628-631

[8]  Miller F R. Sorghum Improvement—Past and Present[ M]. Tex-
as A M University press, College Station,TX,1990

(91 FFpRSE, XINAT L, e STl 45, iy 3 2T (8] 4R B FE B BB AR 1
WHFE[ )] L TRAERLE,1993(2) :8-11

[10] 2RO ARTT, =B, %5, L 622A N HEAR (1 44 58 1 e 430 (R I
PIRAE[J]. Z2MPEY,2002,22(2) :118-119

(117 PhFR), B = 55, 4% MR buE LMoo [J]. LT
B 1999 (1) 11-4

[12] Bashford L L, Maranville ] W, Weeks S A, et al. Mechanical
properties affecting lodging in grain sorghum[ J]. Trans Am Soc

Agric Eng,1976, 19(5) :962-966




60

7/ -

UG/

¥R 14 %

[13]

[14]

Esechie H A, Maranville ] W , Ross W M. Relationship of stalk
morphology and chemical composition to lodging resistance in sor-
ghum[J]. Crop Sci, 1977, 17:609-612

A6, A0, 3, 45, T P AT v SR Rl BT 5T U B R
B Z R RS T ()], A 3845 B IR 2 42, 2008 ,9
(3) :302-307

[15]
[16]

[17]

XG5 ST, X, 45 [ P A1 S b T A 2 R
SSR MM 1], MWL IR ,2010,11(4) :407-412
EEE R, B, S R A R Y SSR &2 8 Hr
[J]. "PEBEEL,2008(3) :40-42

TOEEO, 0k JE R S T SR T R S A RL 9SSR R AL
STT]. fEdbsEdR ,2010,25(2) :93-98



	植物遗传第1期全_部分55
	植物遗传第1期全_部分56
	植物遗传第1期全_部分57
	植物遗传第1期全_部分58
	植物遗传第1期全_部分59
	植物遗传第1期全_部分60
	植物遗传第1期全_部分61
	植物遗传第1期全_部分62

