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Genetic Diversity of Broomcorn Sorghum and Its Utilization
on Genetic Enhancement
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Abstract : The phenotypic diversity of 173 landraces and breeding lines of broomcorn sorghum from different
origins was analyzed. We observed visible phenotypic variation among landraces from different origins mainly on
growth duration, plant height, panicle length, number of fibers per panicle and panicle exsertion. Breeding lines
hybridized from land races had superior characteristic in many agronomical traits compared with that of different
origins. Peculiar excellent traits of varieties from different origins could be used effectively in germplasm improve-
ment. These accessions were clustered into 5 groups at the genetic distance of 0. 64. These landraces derived from
different places failed to make group individually, while the breeding lines were grouped together. Since the agro-
nomic traits showed the correlation, this consequence needed to be considered in use of these correlation in breed-
ing. These lines with appropriate growth duration lower plant height,longer panicle length, more fiber numbers per
panicle , thicker peduncle diameter,high threshed panicle weight,high panicle weight and high 1000-grain weight,
could be selected with priority ,while selection for long panicle exsertion and peduncle is unlikely suggested.

Key words ; broomcorn sorghum; germplasm resources; genetic diversity; agronomical traits; genetic enhancement
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Table 1 The information of the tested germplasm accessions

AR M4 e Z IS bR R AR 1Y
WFFE 4R 5 0 T AR ic g 15 17 5 K 2R A
FFL0T AT AR Ry 38 A% 2 R 43 T 1 BB T Tk
WM, AS RIS R PR B A RO AN [) ke P58 1) o vy 3 S
A JE AR A T8 e Z AR 2 A, WG o el v S o
TR IR E A1 5 R BT U A a8 A% A S TR A
FEMEIR AT A AE G S 3L v R P e B B
PEAT T BT R A At S e 2%

1 #MR5FE

1.1 R4

IR 173 3y (£ 1) . HrpE SN K 76
0, 50 RS T 31 0y 522 26 {3 AR IMANE 10
By ZEE 9 15, TRERE 97 4y, Hirk 39 4y g T
Filr,58 453 R ) FAS [ [ S b 5 ol 2 22 5 1 8 At
Bl He iS5 1 ~42 LK 101 ~ 173 Ry 7 d Fl,
U5 43 ~100 NE AR,

%5 i 44 R He Hi5 iYL B K i il 44 R SR
Code Name Origin Code Name Origin Code Name Origin
1 T504 | 23 TH -1 GHE| 45 HZ2051 EHEE|
2 T506 SHE| 24 FH -2 i 46 H72052 GHE|
3 T507 SHE| 25 HEILKE i 47 HZ72053 GHE|
4 T507 oA 26 £z SHE| 48 HZ2054 w
5 T508 eME| 27 e i eME| 49 HZ2061 i
6 1513 o E 28 -2 o E 50 HZ2062 i
7 T516 H 29 BT BE T SHE| 51 HZ72063 Gl
8 HITHET SHE 30 RIRA-2 G| 52 HZ207 i
9 WFEBEF SHE| 31 BT Bl 7 SHE| 53 HZ208 EAE
10 YNBET SHE| 32 L PR EHE| 54 HZ2091 GHE|
11 HIKEET | 33 Py SHE| 55 HZ72092 i
12 KB S 34 g i 56 HZ2101 i
13 LREET SHE| 35 Jer SHE 57 HZ2102 i
14 FRLEL | 36 w3 I 58 HZ72103 SHEE|
15 T532 SHE| 37 i 8 i 59 H72104 GHE|
16 Ky SHE| 38 Kar EHE| 60 HZ2105 GHE|
17 T551 [ 39 BT R EHE| 61 HZ2106 b
18 239G | 40 Py HMFIE || 62 HZ2111 i
19 s SHE| 41 a2 PIMAE || 63 HZ2112 |
20 T522 oA 42 i 3 FEMFNE || 64 HZ2113 o
21 T554 eME| 43 HZ2041 SN 65 HZ212 Gl
22 T564 Sl 44 HZ2042 T 66 HZ213 T
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x1(£)

%5 A2 Bk HR %5 A2 FR HR %S A2 Bk HeiR
Code Name Origin Code Name Origin Code Name Origin
67 HZ214 ] 103 Fw 3 eS| 139 PEET 23 w2 W
68 HZ2151 o E 104 ET 4 XH 140 JEPES] 39 e
69 HZ2152 SHE| 105 GW004124 ESH 141 Lfttar-1 5
70 HZ2153 T 106 i 180 e 142 Lit-2 55
71 HZ2154 o E 107 T+ 646 XH 143 By fitmr-3 I
72 HZ2161 T[] 108 EEH T eS| 144 L4 ey
73 HZ2162 CHE 109 CIREIEd g 145 Lyt -5 Ly
74 HZ2171 FE 110 Mo TE Gt 146 157502 555
75 HZ2172 SHE| 111 #5101 R 147 54y 04 Ly
76 HZ218 | 112 #5134 it 148 547 05 Ly
77 HZ219 ] 113 HeA 01 edin 149 155 06 Ly
78 HZ2201 SR 114 e 03 R 150 547 07 LBy
79 HZ72202 | 115 e 04 e 151 547 08 Ly
80 HZ2211 Hh 116 ey 05 % 152 547 09 Ly
81 H72212 FE 117 e 06 ey 153 55 10 55822
82 HZ72213 | 118 e 07 R B 154 513 Ly
83 HZ2214 S 119 Ml s e 155 54y 14 Ly
84 HZ2215 o E 120 B 02 ey 156 5515 522
85 HZ2216 SHE| 121 EPEF 01 R 157 516 Ly
86 HZ2217 | 122 FEPERY 02 % 158 5ar 17 Ly
87 H72218 T 123 PR 03 % 159 519 B5g
88 HZ2219 SHE| 124 PR 04 e 160 521 Ly
89 HZ22110 | 125 JEPEF 05 % 161 5y 22 Ly
90 HZ22111 T 126 JEYEF 06 ety 162 523 5
91 HZ22112 LS| 127 JFE PR 08 G 163 Ly 24 ey e
92 H722113 i 128 EPET 12 ey 164 5 25 N
93 HZ22114 o E 129 PR 13 ey 165 53 26 I
94 HZ2221 o E 130 P 14 2 166 5527 5552
95 HZ2222 [ 131 PR 15 e 167 PRIAIE 7 1 LA
96 HZ2223 i 132 JEYET 16 % 168 A F) I A 2 PRI
97 HZ2224 ] 133 FEPEF 17 edn 169 PRA I 3 PR A
98 HZ72225 SIE| 134 FEPEA 18 % 170 AR T2 1 LRI
99 HZ72226 S 135 FEPER 19 % 171 MFET 22 AR
100 HZ223 [ 136 PEBET 20 w2 172 BMAE T3 fEFNE
101 Fm ESE| 137 PEBEF 21 W 173 BMAET L4 LRInFE
102 Ear2 = 138 JEPET 22 g

1.2 RHE BHEH, 17K 5 m, 3 17X, 3 WEE , TAEF WIH i

PSR ZE : A T e SR R0 F 2014 4F AR bR RS BARRJEE TR AR AR RE A
12015 AEFAE TRV A B2 BE (R EE) 18 ROCBEITRLSE PR A 8 A, WSO )i 4 2 AL e
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Table 2 Statistics of agronomic traits among the accessions collected from different countries

P 3 AEEH(D) B (em) B (em) PATHEE R iR EE (em)
Origin GD PH PL FNP PE

TR E 7 i Ff Chinese landraces 106. 88 +5. 06¢ 267.76 +53. 44ab 44.78 +7.96¢ 47.60 +10.61c -3.33+9. 16a
%% Hi Russia 115.13 £6.73a 241.28 +50.21b 52.64 +7. 76ab 57.56 +12.29a -8.27 £9.99b
135>~ Ukraine 110. 69 +5. 85h 267. 18 +56. 84ab 48.75 7. 13b 49.94 +8. 80bc -2.23 £16.07a
& AFTE. Bulgaria 114.36 +3.45a 232.36 +36. 79b 54,82 +8.45a 53.43 +8.70ab -13.93 +11. 98¢
FE America 110. 30 5. 43b 280. 37 +53. 16a 51. 64 +5. 06ab 51.50 9. 05b -9.70 £7. 16b
BRI AL Breeding lines 107. 36 +5. 0dc 192. 34 £47.29¢ 48.13 +9.25b 47.71 £10.91c -2.00 +11.02a
He U5 HEMKC (em) TEARHL (cm) JBURLAS HAEE (g) PARORIH (g) THRIE(g)
Origin PDL PDD TPW GWP TCW

TR E 7 S Ff Chinese landraces 45.42 +6. 56a 1.02 +0. 08a 17.34 £3.67a 38.26 +8.37a 21.78 +2.74a
K% H7 Russia 43.87 +4. 88ab 1.02 £0.07a 18.12 +3.78a 35.55 +7. 74ab 18.90 +2. 58b
155822 Ukraine 45.43 +8.92a 0.97 0. 09a 16. 00 +3. 99ab 33.12 £10. 27ab 20.41 +2.72a
LEINA. Bulgaria 40.29 +7.77b 1.02 £0. 12a 17.84 +4.32a 31.29 +10. 24b 19.73 2. 64ab
[H America 43. 82 +6.94ab 1.01 £0. 10a 15.42 £3.35b 35.40 6. 80ab 20.46 +1.98a
HFF K Breeding lines 44.86 +8.55a 1.03 0. 09a 18.47 +4.91a 31.77 £9.28b 19. 48 +3.43ab

AR FHRER 0. 05 K BE, TR

Different letters represent significant difference at 0. 05 level

GD; Growth duration, PH; Plant height, PL ; Panicle length, FNP; Number of fibers per panicle , PE; Panicle exsertion, PDL; Peduncle length, PDD ; Peduncle

diameter, TPW ; Threshed panicle weight, GWP; Grain weight per panicle, TGW ;:1000-grain weight,the same as below

2.2 BERBMHOBERIW

SEBAEIE B 0. 64 IR 173 15 k4R 43 Ky
5AKME(EL),

RABGEIL R 25 BBEEA AT AL ZHAREE
R(FR3) BRI .

S5 T 2SRE, L 38 AN A, FEFEACNAER W

o R R BB AR RO L DL R BRI R
FEEE R, X — BB S A ORI Rl o X
B FA R, 223 A~ 5 60. 5% , HALCH P B
SRR T A P E MO R4 A ST R 2 A 36
FE AR IR 45 14,
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Fig.1 Cluster of germplasm accessions based on the phenotypic datasets



1088

Y

e B W

19 %

R3 FREXFUERHFHERGEE

Table 3 The phenotypic variations of the accessions in each group

et EFW(A) B (m) B (om) ABETH i FLIE (em)
Group GD PH PL FNP PE

I 106. 18 +4. 89¢ 158. 10 = 14. 40d 52.93 +10.61a 49.95 +9.97ab -5.44 +£12.49¢
I 108. 50 +7. 04b 112.83 +8. 81e 36.88 +4.35¢ 42.50 £9.53b 7.38 +12. 11a
I 109. 46 +6. 32b 229.47 +£25.72¢ 47.86 +7.95b 50.28 +11.70ab -5.38 £10. 34c
v 111.79 +6. 46ab 294. 54 +16. 06b 47.37 £7.36b 50. 00 +12. 06ab -1.18 £13.15b
\ 113.50 £3. 13a 344.15 +11.30a 48.66 +4.23b 53.15 +8.58a -6.85+7.13¢
S H K (em) B (em) I T () AHATE () )
Group PDL PDD TPW GWP TGW

I 41.54 +8.58b 1.05 +0. 10a 19.25 +4. 44a 31.86 +7.51b 19.55 +3.23ab
I 48.33 +5.42a 0.92 +0. 08b 13.18 £2.31b 16.50 4. 65¢ 17.13 1. 15b
| 44.22 +6.93ab 1.01 0. 09a 17. 18 +4. 13ab 33.03 +8.28b 20.04 +3.31a
v 47.08 £7.27a 1.01 0. 08a 17. 82 4. 46ab 39.54 +8. 66a 20.75 +2.55a
\Y 48.79 +4.40a 1.02 0. 06a 16. 64 +3. 10ab 36.95 +11.45ab 20. 67 +3.08a

o5 I 2SHE, A 4 Adn i, SHABEREAR L,
REBIEIRAFAEAR K 22 5, T2 BEHF O AR 14
Sl R e e R A LR BE T e D R
AR ELAR LR BERE S BRE R SRR FE A TR
HIIRAR X — IR AN B R AR, A R IR
TAE B

S IZERE, (175 79 i f, 5 HABIEREAT L,
5% T A vy LA B A s P B A S b At i A iR
P aE o, X — R AL i iR 2, o5
K 45. 7% o JEREP LR T A R IR i Bl P R
AR Z , D9 29 A, 53 SN FE [ T ah A 14
A ARE W dh Ff 13 A4S 5 T2 AR 12 A ORI L
A 6 AN LALSEE dh A 5 A,

FIVIEHE, IE 42 AN ah AP, E B SON RS R
FEURIE N TRCE R, X — 2R L P A R IR Y
an A A EFAPRHUA 2 A, R R IR T 4% [ i
an A, R AL R T A 16 A AR Ml A
F4 FERZHERKEREXME

Table 4 Correlation among agronomic traits

1A Bme i f 8 A ORANAIE it Bl 3 A A KSR
I S A 2 A

S VRHE, JE 10 A ah A, JE B U8 AR
K AR R BRI AR TORE R,
AR /N, XA SAE b op [ 5 S A~ B
22 ARl 4 ASDURSERG R LA B ERARE L
ST ity o AR H et o

BRI EIR R RV T AR KA 7 v 3
A RHBRES LR EAN , FEA M T HAL A A o i ]
SR T 2% FE B oo B o b ) AT — S B AR B, AN
FEHORIRIEAT 2SRRI R 23 . A FIBORIER 2 13
HhATRAE AR 3 AN JAE AR Ud WA A% [ i i
SR EFRRHER EA R KRR, 545 [ Fl
PR TA] 28 S+ HK
2.3 FERZHEREXESNT

i 2o XoF o e Y A AR AR AT A S a3 B
(K 4) BRI, 2R EVARIAAE B FARCAE,

Ptk AH i K PREEETHS MLRE O BEMK O EE BRJSREE AENE
Traits GD PH PL FNP PE PDL PDD TPW GWP
Z3E 0.34*

R -0.03 -0.08

LATHPE R 0.25** 0.12 0.21**

fif R L -0.09 -0.03 -0.48 " -0.417"
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R4(E)

Pk AHM P SN PAREEE TR M RREE O BERAR BEAOHL  BORJSREEE HRRRE

Traits GD PH PL FNP PE PDL PDD TPW GWP

Y RN -0.05 0.23** -0.35** -0.20** 0.60**

T A FH -0.11 -0.10 0.25*" 0.17" -0.16* -0.16"

JBiAE i HL R 0.05 -0.09 0.46"* 0. 11 -0.24**  -0.20"* 0.67"*

L T 0.07 0.34** -0.10 0.01 0.02 0.10  0.26** 0.25"

TR -0.29**  0.19** -0.05 -0.22** 0. 07 0.09 -0.01 -0.04 0.43**
*A0.05 KB, R0.01 KR
* Significant at 0. 05 level of probability, ** Significant at 0. 01 level of probability
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