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Table 1 The 220 sorghum germplasm resources used in Guizhou
s EAi Wl BX || BS E4 Mg B || PS5 EAi g B[ S E4 i BIX
Number Name Region County||Number Name Region County | |Number Name Region County [|Number Name  Region County
1 92-1-67  E7hr  #E 40 92-IV-47  #474R  HE 79 92-V-18 ¥ gl 18 93-1-6 &AM KT
2 92-M-280 #4pips &4 41 92-V-575  ¥m ¥ 80 92-V-37  ¥m gl 119 93-1-24 BKm L
3 92-M-281  #574mg  #LE 42 92-V-585  Eig5 % 81 92-IV-4 g b 120 93-1-9 KM WL
4 92-1-282  E47hp #HE 43 92-V-165  ®E % 82 92-IV-5 o sl 121 93-1-7 KM T
5 92-1-453  E47GRg  #4 5 44 92-V-657 HF T 83 92-IV-105  HEy gl 122 93-1-8 AR KL
6 92-T-83  E4Phpg  #45L 45 92-1V-39 W B 84 92-V-7 W A 123 93-1-4 HMEH BT
7 92-M-427 #4puRg  #H2 46 92-V-12 B P 85 92-IV-43  AFF  ZUE 124 93-1-4 WKW BT
8 92-1-214 47565 45 47 92-V-678  ¥m P 86 93-IV-8 B 125 93-1-4-1 BAEm BT
9 92-M-476  #y4E %4 48 92-V-683 g B 87 93-1V-41 BE 126 93-1-3 ¥4/RE5 RF
10 92-T-483 B4R 40 49 92-V[-38 LT ] 88 93-V-9 R FUk 127 93-1-5 BEE 2T
11 92-M-37 7 %hp 50 92-V-751  #@5 Py 89 92-IV-40 AR 75K 128 93-M-7 ®AKmM BT
12 92-1-149 E4php &g 51 92-1V-22 B P 90  93-1V-38(fif) ¥mg  —=H#B 129 93-T-7-1 #BHKmM T
13 92-M-398 W4TUE 4 52 92-IV-189  #4p5 %) 91 93-V-10  #p5  —#b 130 93-1-2 ®&Em 2T
14 92-M-233 ®Pim % 53 92-VI-60 LIS ] 92 93-V-5 R = 131 93-1-23 B%&Ep 2T
15 92-TM-260 4R %X 54 92-V-574  ¥F§ B 93 93-V-7 L I 132 93-IV-27 BAmM Hibt
16 92-IV-17 4758 B 55 92-VI-222  #E %fa) 94 93-IV-39  ®E =#p 133 93-IV-46 B%&m 4t
17 92-V-194 i W= 56 92-V-820  #Eg P 95 93-V-9 W =H 134 93-IV-47 #AK® 5ibi
18 92-V-117  #vE M 57 92-V-11 e Wi 96 93-1V-21 [N R 135 93-IV-31 #A%4m  5ibi
19 92-Wl-277  #4vER M 58 92-V-757  ¥w ¥ 97 93-M-23 #%&Rmr il 136 93-IV-29 #AKp 4
20 92-V-193  #VERT b 59 92-V-113  #F5  %f 98 93-1-14 H&KmM &H 137 93-IV-30 #AAKm  4ihi
21 92-V-255  E4ViRG JpE 60 92-V-638  #ip  %f 99 93-M-2 B4/ Hil 138 93-IV-32 ®4m #ht
22 92-V-1 PR i 61 92-V-188  Hp B 100 93-1-17 HKE & 139 93-IV-44 #A4pE 5bi
23 92-1-14 P ik 62 92-1V-48 L 101 93-TM-19 BHKEE & 140 92-V-480 P4 %5
24 92-1-83  B4POR Ui 63 92-1V-55 R Oy 102 93-1-18(flt) ®7%&m il 141 92-V-103 7 %%
25 92-T-182 #4Vimg  wif 64 92-1V-54 WH P 103 93-1-15 ®%&m  Hil 142 92-V-56 W1 %%
26 92-T-304 B47HR  siE 65 92-1V-50 WE OEHE 104 93-1-17 B%m Hil 143 92-V-490 P %5
27 92-1-7 Vg UiE 66 92-IV-50-1  H4p T 105 93-11-20 H&Ep & 144 92-V-487 4P %%
28 92-1-90  WAPiE Bk 67 92-IV-57 LT 106 93-1-22 H7Km ML 145 92-V-506 74 %5
29 92-T-134 #7im  sif 68 92-1V-56 [T 107 93-TM-28 ¥&Km ML 146 92-VI-183 47§ %5
30 92-1-162  4P4Eg  vif 69 92-1V-49 R P 108 93-M-3  BARm ML 147 92-V-603 H47p4 £z
31 92-V-365  HSTUm R 70 92-IV-3 R P 109 93-1-21 ¥&m ML 148 92-V-556 474 %%
32 92-VI-89  HAPUR A 71 92-IV-36 o Al 110 93-T-12  #Km S0 149 92-V-555 B4
33 92-VI-148  EAPUE B 72 92-IV-16 g phil 111 93-M-13  HA&RE &1 150 92-IV-116 75 %%
34 92-V-463  HSPim 73 92-V-14 e Al 112 93-1-15 &K Gl 151 92-V-57 Mg &x
35 92-V-114  #ApR B 74 92-V -4 R il 113 93-1-15-1 #&Rp ST 152 92-V-121 75 %%
36 92-VI-143  #4PUmg B 75 92-V-3 BEg o Al 114 93-T-16 #7Km SN 153 92-VI-171 75 %%
37 92-V-124  EAPURT B 76 92-IV-10 Eg o Al 115 93-M-10 &R &l 154 92-V-515 #4755
38 92-V-412  ¥APHE iR 77 92-1V-13 B il 116 93-1-10 ¥&m &l 155 97-16 LTI
39 92-V-400  ESVGRg L 78 92-1V-17 R ghil 117 93-M-1  ¥&m Sl 156 97-17 WY R
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%3¢ 1 Table 1 (continued)

i EAi e BX || B 4 Wl BXO || FS AR M BX || FY AR s B
Number Name Region County||Number Name Region County | |Number Name Region County | |Number Name Region County
157 97-19 "y %x 173 97-45 LET TR S| 189 97-69 b JFR 205 RHI16.1 ¥t 4F
158 97-23 ey Sk 174 97-47 ByE P 190 97-72 e JFRH 206 RHI17.1 ¥4t {=F
159 97-24 LTI S 175 97-49 WP SE 191 97-76 b JEEH 207  RHI192 %t (&
160 97-26 LIS S 176 97-53 B B3 192 97-77 e JFE 208  RH22.1 b {24
161 97-29 LTI o 177 97-55 [T 5'a 193 97-78 et FERH 209 RH222 ¥dt 4
162 97-5 LT 178 97-56 LA 3'S 194 97-79 W FEEH 210  RH232 b (&
163 97-28 Ly 179 97-57 gweh B 195 97-80 b JFIH 211 RH24.1  #db  {F
164 97-31 LT S 180 97-58 L 3'S 196 RH5.2 L | S/ 212 RH25.1 b {24
165 97-32 WP T 181 97-60 B JFEH 197 RH7.2 L5 (A 0 7 213 RH26.1 b =8
166 97-35 P Y 182 97-61 of JFRH 198 RH9.4 [oR AR 7 214 RH28.1 b (&
167 97-37 mrg 183 97-62 e JFEH 199 RH10.2 @ik 215 RH28.2 ¥4t 1
168 97-38 LY 184 97-63 Wi JERH 200 RHI2 5| A N 216  RH29.1 ¥t {°4F
169 97-39 PG SE 185 97-64 B IR 201 RHI2.2 LR A 7 217 RH322 b {8
170 97-40 AP SE 186 97-66 e JFEH 202 RHI3.1 @i 218 RH34.1 b %
171 97-41 AP SPA 187 97-67 if JFEH 203 RH14.1 L0 [ 7 219  RH#ZHRE ¥ (0%
172 97-43 P S 188 97-68 b JFEA 204 RH15.1 O [ 7S 220 RHM5efE #db (0

ANXTERR 6m’, BRI A A bR
TR REAR T T ] A T O 5%, B RPR By
GEURIAAE 10 Bk, I 2 ARRE AP S ELEA T30
1.2 R TH*E

M T B HH T — AR R T A T R TAL
PEVRAT AU, SRR A AR T, A
BOYBERC, TRE bR, 2R K. TR
TR AT-RIE O DNRERIPRRSE AR A SR |
PR . BIE . FPRLEE | Fe Rkt 6 MES
TR RIERSE IR . TESHR RV ERSS bt pRifE 2
SRUEAT /Y OIRAEL, BUERIPIRIS R IO T e, X
SRR A TSR A R
REEFPRIRMENZ 2.

x2 SRMBRFE o MESERBIERE
Table 2 Description standard on six agronomic
characteristics of sorghum germplasm resources
PR Characteristic iR FR1E Description standard
##10 Panicle type 1A, 2. ik, 3.
THEAWIRZS Panicle stem status 1. 25; 2. B
LA 2.7 3.0

H4JE Panicle shape

FERLAT B L2y 2.8k 1/2; 3.08852/3; 4.6
Grain peridium degree Wk 3/4; 5. fugk 4/5; 6.

Fe48, Shell color 1. 2.7 30K 4.405 5.4 6.4%; 7.1
i {4, Grain color 1.y 2.7k 3. 8% 4. Hf; 5. M7,

6. £LH; 7. %405 8.4

1.3 BIBRGIT SR
WRPIESHEARTRIMERIR B354 Z R0 0 SR
{f, K Shannon's {5 B 4850 (H') JE47H6IARFIVE
'ﬁl\, ifj%i/giﬁﬂg:H':-EPinnPi, /E\:rh, Pii‘%i—\‘%i
FhAR ST B A5R, T A A RER B

R —HBI A R TS e 2R . R
F SPSS 19.0 #£47 F2 s FIZRZE S0 Hr, SR H] Excel
2010 Kb AR .

2 HRESMH

21 BMEASRMRRERZSHERSHE

TN 220 53 i SRR BT R A(E A A 2R
ZREMEDL R 3, 220 0y Fh B F- 3442 B 1k 124,54,
W KA S5 M/ MEZ [ AT 22 57.0d, 5005 BERCT- 2
H 194, WHECH 113 4>, kR FEZER 2 5k
351.9cm Hl 142mm, FEFHER FE AL, £
TN R R TR E, 43500k 37.5em,
62.9cm, 39.3g Fll 19.3g, HrhAs 5 240w Ky A i
RiEE, O 37.46%, HUCHARTEER. AR
ZREMERR BN 1.87~2.07, ZEEMEER, HAP LA
TR REERR B R, R 2,07, ZREERREHEY
AR EE > AR > TR E SR > A7 =
ZOR] = TR > TR > bR

M 220 153 e SRR T IR AUPR AR L3R
4o PR 220 AP BT, REEHOR A
R FEARRIRSAAEOY, b AR B DU
RS EZLAS N, MR RZ B E, #F
BAHSEHR A ST AR, FPh g
PLAL 12 SR b, M 46.8%, AHFI4tpl b
FLAR/N, st B E, M EEUEA
MR, 6 MR RIMERR B 15 ZRETEFE SN
0.185~0.796, KNI Ay e €4, > Fu g Ji > i £, > il
o >R > FRRIRE, LIS PE e 8 & -
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Table 3 Variations and diversity indexes of numerical characteristics in sorghum germplasms

g

EAQ(ERITIERIN KA e/ ME I brifE2E R E Y EZ =2 i
Numerical characteristic Maximum Minimum Mean Standard deviation ~ Coefficient of variation (%) H
HFHH Growth period (d) 152.0 95.0 124.5 10.4 8.36 2.01
R0 BERL Valid tillers 4.5 0.4 1.9 0.6 34.27 2.07
5 [8]%% Internode number 15.7 7.1 11.3 1.6 13.98 2.06
¥k Plant height (cm) 459.0 142.0 351.9 51.8 14.73 1.87
ZEH] Stem diameter (mm) 20.5 10.5 14.2 1.6 10.97 2.01
K Panicle length (cm) 57.7 19.2 37.5 4.1 11.03 2.02
FHAF K Panicle stem length (cm) 111.7 414 62.9 10.0 15.97 1.90
Tk EE Grain weight per panicle (g) 88.0 10.5 39.3 14.7 37.46 2.01
TR 1000-grain weight (2) 26.0 1.5 19.3 29 15.21 2.05

R4 SRMRERBMERRIAR SR

Table 4 Diversity indexes and frequency distributions of descriptive characteristics in sorghum germplasms

TR AIVEIR i Frequency (%) EZ S 2Tt
Descriptive characteristic 1 2 3 4 5 6 7 8 H

F78 Panicle type JUIFES I i - - - - - 0.185
0.959 0.036 0.005 - - - - -

FARIRAS ) H - - - - - - 0.171

Panicle stem status 0.959 0.041 - - - - - -

#8J¥ Panicle shape N it 1% — - - — — 0.200
0.955 0.041 0.005 - - - - -

FPRLAD B ol 1248 23 4h 3AfEE 45k ES - - 0.690

Grain peridium degree 0.027 0.468 0.105 0.182 0.200 0.018 - -

FZ 48, Shell color & HE R 4 ] % - 0.796
0.082 0.109 0.000 0.491 0.077 0.055 0.186 -

#i(7 Grain color H i T i L2y a2} e 2] 0.525
0.018 0.023 0.336 0.145 0.227 0.014 0.005 0.232

22 EMEATRAMRERMRABTERZERSHEE  WAFERRASR, /50K T 30.00%, 34.00%
b F131.00%., #E5. VR, B A m A PY Hb X
SN H DR R PR 2R ZE UL 50 N e S B B R AL B AR R S,

RIERERE, FHIX SR AROTEERL. SCOM 41.13%., 38.52. 47.21% F137.06%. M ZREPEFSEL

£S5 RMARBEERMRAEMERESR

Table 5 Changes of agronomic characters of sorghum germplasm in different areas of Guizhou province

Ao 2k rp i) L] IR 4 vy

Agronomic characters CV(%) H CV(%) H CV() H CV@%) H CV©%) H V) I
HH 1 Growth period 3.16 1.57 11.08 1.50 6.70 1.99 8.14 1.78 5.99 1.74 7.83 1.91
AR EERL Valid tillers 39.31 1.67 3544 205 31.94 1.90 34.68  2.00 30.01 1.85 32.71 1.89
7 []%% Internode number 764 173 1458 195 13.78  2.06 15.60 1.99 6.68  1.69 13.77 1.94
#K 7 Plant height 7.98 1.59 11.67 1.92 12.69 1.88 21.79 1.89 7.45 1.58 13.72 1.74
ZEH Stem diameter 8.18 1.92 12.14 1.98 9.67 1.88 13.02 1.86 6.47 1.83 10.33 1.96
F#K: Panicle length 7.00 1.89 6.58  2.00 12.56 1.96 13.60 1.94 8.25 1.95 10.32 1.76
FHHE K Panicle stem length 4.05 1.73 13.54 1.99 16.82 1.60 20.75 1.84 834  2.09 12.44 1.82
F4k7 F Grain weight per panicle 34.26 1.83 24.68 1.98 3244 203 34.73 1.99 18.24 1.92 34.20 1.76
F-HiE 1000-grain weight 14.25 1.82 14.58 1.97 16.88 1.97 15.72 1.99 9.36 1.87 15.14 1.93
T4 Panicle type 0.00  0.00 1543  0.12 0.00  0.00 37.20 047 19.23  0.17 16.22 0.13
THEARIRZS Panicle stem status 21.30  0.20 0.00 0.00 2425  0.26 35.02 0.36 0.00 0.00 16.22 0.13
T#JE Panicle shape 0.00  0.00 1543  0.12 0.00  0.00 30.77  0.40 19.23  0.17 16.22 0.13
FERI AU 4% Grain peridium degree  36.03 1.24 38.52 1.36 41.13 1.35 47.21 1.62 0.00  0.00 37.06 1.30
544, Shell color 50.38 1.07 39.09 1.52 40.40 1.53 44.14 1.23 34.02 0.50 35.00 1.32

(4 Grain color 3135 1.19 3797 1.28 40.88  1.43 56.08 143 35.65 1.63 40.15 1.45
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Table 6 Correlation analysis of numerical characteristics in sorghum germplasms

. "B N W 1 151f [ ES K AR K R R A
Char‘raicﬂi(ris tic (d;r(?wﬂilﬁl ﬁﬁlﬁ?ﬁ% Ilztje:lriﬁe I’ﬂfa[; .Stjfl Pzn;ﬁc(le EPZHTE;K Grzin*w%ght log(ig%in

period number height  diameter  length stem length per panicle weight

HH 1 Growth period 1.000

HRSIBERR Valid tillers 0.011 1.000

5 1A1%% Internode number 0.493" 0.035 1.000

FET5 Plant height 0.199” 0.091 0.409"  1.000

25K Stem diameter 0.305" 0.012 0.579" 0228  1.000

K Panicle length 0.000 0.070 -0.098 0.124  —0.004 1.000

F K Panicle stem length 0.039 0.036 ~0.346"  0.1877 —0211"  0.386" 1.000

ki Grain weight per panicle —0.131 0.053 ~0.007 0.127 0.1877 -0.079 0.002 1.000

Tk 1000-grain weight -0.084 0.033 -0.192"  0.122  —0.067 0.048 0.140 0.342" 1.000

TR 0.01 AP T FRAE 0.05 K M

Note: ™ indicates extermely significant differencre at 0.01 level, * indicates significant differencre at 0.05 level
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PR JCHDH: . o . A R B R S5 A
MK, DN M DX SR TG VR AR 1R ik O
BIfE 3m DL b, #)@ TR A e e, g AR
PEIMPAMCR o 3 2SR TR E A 20g 2247,
Y@ T IR AL e, o] TG INRR 2 SR8
MR

3 HE

B AR W T Z2 AR PR G I,
SR L R R R, B

VAL I BRI S R e T A SEmE U S R
PRI AL ZREE R IESE, T DN A L AR R
R AT R B . F AR A K A B 2
B, JEAR R AS R R A s 1 Tl
Fric 4R A ) 2 — ok H LR R, Rk
T 2% SEAEAR KRR I BB A% s e s o 5 ) 7 A J 22
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FEIE IR TN HL DX 220 43 =5 SR TR A F T RSy
M, B SEMN X i SR TR 2 AR TR B 1.37,
Hp g ERI R 2R B R . T 2.00, H
RFIMR Z MR BORAR, X 0428, WTREE
X R Z UMEL . 8, e X, 7K
HWORE, B R Hh X 5 R B R 48 B0
439k 28.56% £ 1.52, 1 fE5 ¥4 7R g 4% X EL VR
AL K NS AT 2 A5 K

AT RIS S 220 £ 2 5 5T
K143 09 3 ANRE, AN [ 1 DX 1 S TR e A St
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Fig.1 The clustering figure of 220 sorghum
germplasms based on phenotypic characters

°

RT IANEEINMHERERNFHE
Table 7 The mean values of nine numerical
characteristics in three groups

PR 2 Group
Characteristic 1 n m
H=F W Growth period (d) 124.4 127.9 148.0
A5 BERL Valid tillers 1.9 1.8 1.5
7 [a]%% Internode number 113 11.6 15.7
FRr Plant height (cm) 3534 313.1 346.0
ZEH Stem diameter (mm) 14.2 16.5 18.3
K Panicle length (cm) 37.5 36.0 28.8
FHUF K Panicle stem length (cm) 62.6 61.7 64.5
TR Grain weight per panicle (g)  39.2 46.4 68.0
Tk E 1000-grain weight (g) 19.3 18.3 21.0
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Abstract

clustering of these germplasms. The results showed that frequency distributions of biological traits such as grain

A panel of 220 sorghum germplasms were taken from Guizhou Province for disversity analysis and

covering, shell color, grain color were dispersed; panicle shape, panicle stem status, panicle type distributed more
convergent, most varieties were lateral dispersion (umbrella) type. The whole growth period, effective tillers, internode
number, plant height, stem diameter, panicle length, panicle stem length, grain weight per panicle and 1000-grain
weight had greater coefficients of variability, ranging from 8.36% to 37.46%. All agronomic traits tested, showed
significant diversity indexes, with an average of 2.00. The variation coefficient and diversity index were the highest
in southeast Guizhou Province, which were 28.56% and 1.52, respectively. Correlation analysis showed that there
were significant correlation among some numerical characteristics. According to the cluster analysis, 220 sorghum
germplasm resources in Guizhou were divided into three groups. The group I contained 211 germplasm resources,
which showed lateral dispersion (umbrella shape) panicles, short growth period, strong tillering ability, small
panicle length and panicle grain weight, could be used as the basic materials for sorghum early mature breeding. The
group II contained eight germplasm resources, which were mainly characterized by periphery dispersion (umbrella
shape) panicles, straight panicle stem, could be used as parent materials for broom sorghum. The group III contained
only one germplasm resource, which was mainly characterized by rod-shaped tight panicle, long growth period, weak
tillering ability, large internode number, tall and strong plants, short panicle, long panicle stem, large panicle grain
weight that could play an essential role in sorghum germplasm innovation.

Key words Sorghum; Phenotypic trait; Genetic diversity; Principal component analysis; Cluster analysis





