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Genetic Diversity Analysis of Sorghum Germplasm Resources from
Different Countries in Northern Jiangsu
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Abstract: Regarding the shortage of locally suitable varieties and excellent sorghum (Sorghum bicolor (L.) Moench) germplasm
resources in Jiangsu's sorghum industry, the genetic variation level of 400 sorghum germplasm resources from local and global used
as experimental materials was comprehensively analyzed in northern Jiangsu by using the Shannon-Weaver diversity index, correlation
analysis, cluster analysis and principal component analysis. The results showed that these sorghum germplasm resources had rich
genetic diversity. Among them, the genetic diversity indices (H' values) of the qualitative traits such as coleoptile color, leaf color of
seedling, medium vein color, panicle type, panicle type, glume color, grain color, tillering and grain covering were 1.0366, 0.2235,
0.6631, 1.3980, 0.9619, 1.7641, 1.7039, 1.0631 and 0.9908, respectively. While, the H' values of quantitative traits such as period of
duration, plant height, stem diameter, main panicle length, peduncle length, grain weight per spike, thousand-grain weight, glume seed
percentage, and endosperm corneous were all relatively higher than those of the qualitative traits, which were 2.048, 1.925, 2.047,
1.982, 2.053, 2.031, 2.069, 1.437, and 1.927, respectively. The results of correlation analysis showed that the plant height was
significantly positively correlated with the period of duration, panicle length, peduncle length, grain weight per spike, glume seed
percentage, and significantly negatively correlated with thousand-grain weight. Grain weight per spike was significantly positively
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correlated with period of duration and thousand-grain weight. Panicle length was significantly positively correlated with peduncle
length and glume seed percentage, and significantly negatively correlated with thousand-grain weight. The cluster analysis of
quantitative traits showed that these tested sorghum germplasms could be grouped into three clusters when the Euclidean distance was
15. Cluster I with the characteristics of high plant, smaller panicle and lower thousand-grain weight, can be developed for energy crops;
Cluster II with the characteristics of longer panicle length and peduncle length, can be used as germplasm materials for dual-purpose
grain and forage breeding; Cluster III with the characteristics of dwarf, early maturity and large panicle can be used as basic source for
germplasm enhancement and breeding of grain sorghum. The principal component analysis of quantitative traits showed that the
cumulative contribution rate of four principal component factors to phenotypic variation reached 85.153%, of which the contributing
rate of the first principal component was 33.209%, mainly related to panicle length and peduncle length, while the contribution rate of
the second principal component was 25.189%, mainly related to the grain weight per spike, and the third one was 15.427% contributed
by the thousand-grain weight. The fourth was 11.328%, mainly contributed by period of duration, plant height, stem diameter and
endosperm corneous. From the experimental germplasm, 8 excellent resources with shorter period of duration, shorter plant height and
loose panicle type were selected, which could be used for sorghum breeding in Jiangsu province.

Key words: sorghum; germplasm resources; Jiangsu; genetic diversity
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Table 1 The basic information of 400 sorghum germplasm resources used in this study

%5 VLS e Hh ETRe a4 B K Hh G dt 4 B SRR HE
No. Name Origin No. Name Origin No. Name Origin

1 119 @R I 46 HAH g 91 g CGRAD HE =
2 NG rh I A 5 47 REET L g 92 WLAG R T =7
3 K7 HEL T 48 Bk HhEE T 93 HRFKREE o) HE =
4 AN s HEL T 49 EAL ke CHERyAN 94 ik (25 HE =
5 I LHESEYAIN 50 K 22 5 CHERyAN 95 fhmg G HE =
6 FUR HEL T 51 G HE AR 96 FhE GEED HE =
7 pIp A g 52 T4 R HrE L AR 97 HER (HEE) Hh ] 4
8 LA LHESEYAIN 53 W HE AR 98 R ) [
9 KwF o [ T 54 R e LR 99 Alpha KT
10 2y E NS 55 BRT L LR 100 Hybrid Sorghum S32 B [H
11 TR LT 56 Rl iy LR 101 Sorghum NK300A B
12 PR L 57 T L vy LR 102 Hybor MV309 YEE
13 W4 o [ AR 58 H 6513 o [ 7 103 KO2-Kass =
14 Bk 4 5 SRy 59 2 A 104 S.durrha g
15 BFIK I A 5 60 HpE H R 105 BRI 13 BRIEMR LT
16 YA} SRy 61 A 106 Sg 1681 B
17 TR HHE L 62 =4 R A L 107 Sg 1765 e
18 TR AL 63 HEg (BHED O L7 108 Sg 1975 B
19 NRERH L 64 JTOELL CIrMD A L 109 Sg 1979 e
20 N AL 65 EAER R O L7 110 Sg 3658 B
21 AN AT AL 66 HET®ERE GRAD O P 111 Sg 4106 B
22 PNGER T AL 67 63027 o [ BT 112 Sg 4149 B
23 KRAERH T 68 DEN TG ) o [ Bt 113 Sg 4155 %
24 KR AL 69 EREEE 7R HE =R 114 Sg 4194 B
25 KR AL AL 70 NEBEE (HTED hE N5 115 Sg 4469 B
26 TaH R 71 7 38 I 5 116 Sg 4516 e
27 KEH AL 72 iK% s O L7 117 Sg 4527 B
28 PN L 73 Tk 2 U L7 118 Sg 4550 B
29 AGAS AL 74 % 5-0 O L7 119 Sg 4815 B
30 AN H AL 75 R w1 7 120 Sg 4950 RE
31 B AL 76 sk 45 o [ BT 121 Sg 5007 B
32 TIT4 HHE L 77 K 16 o [ BT 122 Sg 5056 e
33 o PR SRl 78 AN rh AL 123 Sg 5092 B
34 75 HHE L 79 R SR 124 Sg 5103 e
35 iR v 80 R rh AL 125 Sg 5122 B
36 MEET o 1 7 81 L3 o E AL 126 Sg 5151 B
37 BET SRl 82 Wi 22 o [ R 127 Roce gz
38 ElEEXTF R L 7 83 HRE 85 Hp T 128 Vespa fiigz
39 BAH o g 84 R (IR HHE P 129 CKA (Male sterile) T F
40 FE R [ L v 85 WAFLLSE (WHED P 130 Sumac IF |
41 biire rhE A 5 86 famg GhED P 131 A531 ENRE
42 Kk HEL T 87 FHER (D HE =M 132 ASR-2 EEE
43 LA P SRy 88 KETaER Ooid HEZR 133 BR-307 ENRE
44 Hremg HEL T 89 AR D HE =M 134 BR-319 ENpE
45 U 5 I 90 R (FFie) =M 135 CSH9 Ep
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%5 a4 B S5 %5 S 44 B SV %5 S A4 R S Hb
No. Name Origin No. Name Origin No. Name Origin
136 CSV-4 EpRE 181 1S-330 (B68) Ep s 226 M-60387 Ep s
137 D-24089-81-K EpJEE 182 IS-413 EpJEE 227 M-60391 Ep
138 D-24149-81-K EpJEE 183 1S-416 EpJEE 228 M-60394 Ep
139 D-71246 EpJEE 184 1S-474 EpJEE 229 M-60395 Ep
140 E20 ENpE 185 1S-620 EpRE 230 M-60419 N
141 E77 ENpE 186 Is 633 EpRE 231 M-60440 N
142 E90 ENpE 187 1S-634 EpRE 232 M-60443 N
143 E92 ENpE 188 1S-859 (KD) EpRE 233 M-60451 N
144 E-302 EnJE 189 IS-1054 (M35) EnJE 234 M-60452 2103
145 E-303 E[EE 190 1S-1082 E[EE 235 M-60465 E[EE
146 Framida ElRE 191 1S-2122 N 236 M-60750 E[EE
147 ICSH 138 E[EE 192 1S-2205 2103 237 M-60752 E[EE
148 ICSH 142 E[EE 193 1S-2312 2103 238 M-60806 E[EE
149 ICSH 159 E[EE 194 1S-2820 2103 239 M-60826 E[EE
150 ICSH 205 E[EE 195 1S-3161 E[EE 240 M-60830 E[EE
151 ICSH 228 ENpE 196 1S-3798 EpRE 241 M-60839 N
152 ICSH 229 EpJEE 197 1S-3977 EpJEE 242 M-61683 Ep
153 ICSH 230 EpJEE 198 IS-18473 (CSV-3.370) iz 243 M-62554 EnfE
154 ICSH 245 21014 199 Is 18947 (IS12610c) iz 244 M-62572 Ep s
155 ICSH 281 21014 200 1S-18958 (IS Ep s 245 M-62671 Ep s
156 ICSH 310 EpJEE 201 1S-19579 EpJEE 246 M-62676 Ep
157 ICSH 434 EpJEE 202 M-40354 (MR-807) iz 247 M-62689 e
158 ICSH 479 EpJEE 203 M-40894 (MR-821) iz 248 M-62766 e
159 ICSH 574 EpJEE 204 M-60025B EpJEE 249 M-63259 Ep
160 ICSV-107 EpJEE 205 M-60159 EpJEE 250 M-63327 Ep
161 ICSV-108 Ep s 206 M-60169 Ep s 251 M-63832 Ep s
162 ICSV-114 Ep s 207 M-60252 Ep s 252 M-66350 Ep s
163 ICSV-120 EpJEE 208 M-60253 EpJEE 253 M-66378 Ep
164 ICSV-126 E[EE 209 M-60254 E[EE 254 M-66444 E[EE
165 ICSV-133 E[EE 210 M-60256 E[EE 255 M-66447 E[EE
166 ICSV-137 EpRE 211 M-60272 (SPV-472) ENpE 256 M-66467 N
167 ICSV-138 E[RE 212 M-60297 E[EE 257 M-66475 E[EE
168 ICSV-145 E[EE 213 M-60313 E[EE 258 M-66478 E[EE
169 ICSV-146 E[RE 214 M-60315 E[EE 259 M-66595 E[EE
170 ICSV-147 E[EE 215 M-60328 E[EE 260 M-66745 E[EE
171 ICSV-148 E[EE 216 M-60330 E[EE 261 M-66801 E[BE
172 ICSV-149 E[EE 217 M-60334 E[EE 262 M-66836 E[EE
173 ICSV-151 E[EE 218 M-60337 E[EE 263 M-66858 E[EE
174 ICSV-153 E[EE 219 M-60338 E[EE 264 M-66998 E[EE
175 ICSV-155 E[EE 220 M-60346 E[EE 265 M-67056 E[EE
176 1S-103 EpJEE 221 M-60348 EpJEE 266 M-67064 Ep
177 IS-156 EpJEE 222 M-60350 210 267 M-67074 Ep
178 IS-160 Ep s 223 M-60351 Ep s 268 M-67096 Ep s
179 IS-172 EpJEE 224 M-60357 EpJEE 269 M-67209 Ep
180 1S-183 Ep s 225 M-60370 Ep s 270 M-67289 Ep s
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i LpE By S KIEH | |G AR KR | | VLR U Hh
No. Name Origin | [No. Name Origin No. Name Origin
271 M-67300 ENREE | |316 IcScTv-10-1 ByEE | [361 pink kafer eS|
272 M-67323 EVEE | |317 ICSCTV-11-1 PR | [362 R 460D FEH
273 M-67337 ENRE [ |318 ICSCTV-11-2 BR[| |363 R-line (TAMBK-52)®D FH
274 M-67340 BN [|319 ICSCTV-11-3 BUHE | |364 Ribbon cone georga eS|
275 M-67361 EIEE | [320 IcSLV-8 BUEE | |365 Rice kafir FH
276 M-67366 ENE []321 India Sinthetic-534-2-FC HUGEF | [366 Rio 265-270 (7514) [
277 M-67395 EREE | [322 M 35032 (Scl08-3xCS3541) PG | (367 RTx-7000 % [
278 M-67408 ENE |[323 M-40075B HPUEF | (368 Sedan red Kafer #1103 B
279 M-67426 BN | (324 PN4061-2 HPUE | (369 Shallu #85 B
280 M-67518 BN |[325 PP-41 S£PGE | (370 Tx-378A B
281 M-67750 BN |[326 PP 290 SEpgEr | (371 Tx-378B B
282 M-67769 ENEE | (327 P74A461xTEPBUK-1-3-05-1 SEPGE | (372 Tx-2721 B
283 M-67781 ENE | (328 RTx 430-1 SPgEr | (373 Tx-2727 £
284 MR-811 BN |(329 (SC110-14xRTx430)-19-3-1 HPUE | (374 Tx-2730 % [
285 MR-823 ENEE |(330 SURENO SPgE | (375 Tx-2731 B
286 MR-829 ENE []331 Swarnar S£PGE | (376 Tx-2736 B
287 MR-832 BN (332 77CS276 SPUE | (377 Waxy sooner % [
288 MR-840 EIEE | [333 77CS284 BUEE | [378 Wectern black hull kafir FEH
289 MR-853 ENRE | |334 79T2846 (LASON) 80T 5058 BUEE | |379 Wesken kafir #1117 eS|
290 MR-859 EIEE | [335 82CV 7816k BUEE | [380 Westland kansas FH
291 SPV 126 EVEE | [336 BTx434 ByEEr | [381 Westlank milo G.C #38296  3£[H
292 SPV 386 EVEE | [337 S.L50 B E | (382 Hado TRk
293 SPV 472 ENRE [|338 Larba grasa PO (383 KSP7-7-22A eS|
294 SPV 475 ENE (339 Pahhuu Qhmapbg Henponem ¥/ L JBiL ||384 KSP7-7-22B EH
295 Tx 3048A EVEE | [340 ku3218 EE| 385 9104A FH
296 Tx 3048B EIEE | (341 Gsc-1757 eS| 386 9104B FH
297 Zera-Zera-1 ENRE | |342 Hegari #750 eS| 387 9105A eS|
298 0-1 EIEE | (343 IS-1526¢ eS| 388 9105B FEH
299 0-5 EIEE | |344 1S-2177¢ eS| 389 9108A FEH
300 168 ENEE | |345 1S-3071C B 390 9108B B
301 CHAL WAXY SORGHUM  HZA | [346 1S-3620C B 391 9202A B
302 EARLY WHEATLAND B HA | (347 1S-3911c £ 392 9202B £
303 EARLY HEGARL HA | (348 1S-4639C B 393 9701A B
304 KALO 421 HA | (349 1S-5394C B 394 9701B B
305 MAYS AMBER HA |[350 1S-5892¢ B 395 95706A B
306 MOCKTAK HA | (351 1S-6439C B 396 95706B B
307 MOCTAC LOCAL HA |[352 1S-6440C B 397 9707A B
308 WHITE MARTIN B HA |[353 1S-6710C B 398 9707B £
309 ATHLESRFR HA |[354 IS-7254c¢ B 399 9709A B
310 A HH R HA |[355 IS-7444C ESE| 400 9709B ESE
311 e ISR HA  |[356 IS-7537C B

312 B HA (357 IS-7541¢c FEH

313 Tist G %mR i | (358 IS-10477 FEH

314 ES 309 B|YEHE [ (359 N 4610 FH

315 IcScTV-9-1 BYEHE | (360 N 6229 FH
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MIRCharacters

R 1. [, 20 &, 30 5K FhEIR . 1 4 2 40, 30 %K FhkE: 12 @, 20 MR, 3 B, 4 4 B 10 K, 2 R, 3 RHLG 4:

e, 5. JEHk; BEg: 1. iR, 2. 40K, 3: JEfEE, 4. B, 5. @F; Fisf: 12 [, 20 %, 3: K, 4 4, 50, 6: %K, 7 By ok

@: 1: El; 2: F{EI; 3: /)J?.ﬁf 4 ﬁy 5: *ﬁy 6: 4, 7: %Ey 8: : ﬁ“g%‘lﬁ 1: 9[31 2: 5'5', 3: r’Fr 4: 9&7 5: ?Egi, %}ﬁfﬁu@ﬁ&fg 1: 0.00, 2:

0.25, 3:0.50, 4:0.75, 5:1.00; KA

CC: Coleoptile color, 1: White, 2: Green, 3:Purple; LCS: Leaf color of seedling , 1 Green, 2: Red, 3: Purple; MVC: Medium vein color, 1: White, 2: Light yellow,
3: Yellow, 4: Green; PT: Panicle type, 1: Compact, 2: Semi-compact, 3: Semi-loose, 4: Side drooping, 5: Spreading drooping; PS: Panicle shape: 1: Fusiform, 2:
Cordate, 3: Cylindrical, 4: Clavate, 5: Umbelliform; GLC: Glume color, 1: White, 2: Yellow, 3: Grey, 4: Red, 5:Brown, 6: Purple, 7: Black; GRC: Grain color: 1:
White, 2: Grey-white, 3: Light yellow, 4: Yellow, 5: Orange, 6: Red, 7: Brown, 8: Black; T: Tillering: 1: None, 2: Weak, 3: Medium, 4: Strong, 5: Very strong;

GRCV: Grain covering: 1: Uncovered, 2: Covered1/4, 3: Covered1/2, 4: Covered3/4, 5: Covered. The same as below

El1 400 &SR RFRRETRTE LB IR

Fig.1 Frequency distribution of qualitative traits of 400 sorghum germplasm resources

®2 400 A ERMEFRREMNR SRR

Table 2 Diversity index of qualitative traits of 400 tested sorghum germplasm resources

IR BE /A Quantity distribution

Qualitative traits R 1 2 3 4 5 6 7 8 EHAEREH
il CC ié ?1 ﬁ; 1%6 1.0366
4t LCS ié 3?0 i[ 1%; 0.2235
F ks MCV ié 3?0 &f % i 0.6631
i GLC ié ;-2 i 37[; 1%[3 j‘i 5% i 1.7641
T M GRCY ﬁé ?%Oﬁ @is% 11/4 @%1)3‘;91/2 @%};‘273/4 %’?%& 0.9908
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ZAF R B O MEEMIR Z R A R R 3 ok BERTTAI, 9 ME MR AL R RETE
8.85%-136.40%[F], ~FIJMH Y 40.01%, H AR5 REH AR 3 MERIKUCEH 7R BRLEM AR, £
IIX 3 AR RIEER K, 1785 REB/NAON A W, YT B SR R0 2 v] DATE VL A Hh X 1E 2R
Ko BBk, 9 MECEMIRIE AL ZREIEIR R H7E 1.4375-2.0693 2 I0], ~FHME N 1.9467, Hrp/E
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2.053. 2.031. 2.069. 1.437 #11.927, BpA&FHRLSL, HREEIIRN HYIEF] 1.9000 PL L, HiHT 400 4>
o SR R AR MR AE VL S L X R R AR R K, MR SR

AR E WA BT BER B AR B E AR bR . 400 BB IR, A WA 100 d LAR R R R U AT
44y, o3 REENEE 1S-160. 1S-416. E-302 F1oK H 8275 2K ES 309: 7E 101-115 d Z [A) () 5 2460 R AT
70 435 £E 116-130 d 2 [8] IR 3R 194 45 76 131-145 d Z (8] (OB BEDRIAT 122 435 145 d LA (R H5RG 34
MR 10 43, HdoR B ETEER AS31 &4 B WKL 173 do B FVT o5 X Rl ) B /N 22 - i e 1 o
NPRIEN P&, s e AR 130d, $HKBE I 268 473 7] DIAETL I3 HE bl DX IE 5 plih .

PR e R AR —, 54 E EEAE . 400 fr Bl B IR R bR = 22 AR K, AR R
EFEFE. H, s/ T 100.00 em FRHEFFBRIEA 13 47, 101.00-150.00 em [ FEFFBEIEA 21 47,
151.00-200.00 cm Z [A] ) & ik s B2 R 53 43, 3ol A BEUR N 3.25% . 5.25%1 13.25%; itk KT
300.00 cm [ E SR 91 43, AT BIRM 22.75%. FE kR R R AT A X AR H &R E
PR A =F B s A SRR

M SR ARTUBIRE ) R EA G, AN R R (R 2 2 AR, (EATE 1.00 em BA LB, HA 1,50 cm B
TR UE AR BRI 45.50% . B SR i IR AR Z —, 400 £ b BE YR (AR 2 R AR OK,
Horrsk B ENRER 1S-2312 R 9.20 cm, 1>k B FE L 78 1 #3E 7KL 79.50 em. BEARK I = LRI
ARJF R, 400 £ 5 4 BT YR AR ICAE 11.10-78.30 cm 2 [], FEAEHFE 20.01-50.00 cm, 5 4 FEAT R 79.50%.
5 T VR ) R RO B 2 e R, Hoh NN 2.60 g, TR B RTIA 111.00 g, BAUBEORL HE 43 A 7E
20.10-80.00 g Z [ AR Z, 5 ATBA R 73.00%. T4 55 e W v Gk hr e s FE SR s o, AR T
b EARNERR, /N 10.00 g HI 4 12.75%, KT 35.00 g (15 9.00%, KEBHEEHLE 20.01-34.99 g 2 [l &
e H A 2 v SR i R R O, A MR S B A T R AR A K, U A P B S g A
L

GETT TR, 400 4 i A I BEURAE T S5k b DX R B HH Bt (R A& S M R R 1 22 e, B SRR
B Z R IR, ASHE SRR L5 X i e AR AR — S 0 SRR o B2 T 2, O Ik MR A AR A
M. BREEOE. BUARECR) 8 MR R RIR (R4, B2, AUNITHERE R R R JE AR R R
ARIFF
#3400 HERERMREFEREMHRNESSY

Table 3 Main parameters of quantitative traits of 400 tested sorghum germplasm resources

el

Ik

RN iEINE| /M bR 2 ERVA AR5 RH(%) WA ZRAER S
Character Maximum Minimum Mean+SD Median cv H'
2 FW (D GD 173.00 87.00 126.00£11.2 125.50 8.85 2.0479
s (em) PH 447.00 83.00 247.20+70 245.00 28.31 1.9254
ZM (em) SD 2.20 1.00 1.50+0.3 1.49 18.39 2.0472
K (em) MPL 79.50 9.20 26.50+6.6 26.00 24.98 1.9822
K (em) PL 78.30 11.10 41.70£9.9 41.45 23.79 2.0531
FRE (g) KWP 111.00 2.60 41.40+22.4 41.00 54.18 2.0314
THE (g) TGW 45.60 9.20 26.40+6.2 25.95 23.33 2.0693
H#5% (%) GSP 100.00 0.20 14.40+19.7 8.00 136.33 1.4375
A% (%) EC 95.00 0.50 63.00+£26.4 70.00 41.93 1.9265

GD: Period of duration; PH: Plant height; SD: Stem diameter; MPL: Main panicle length; PL: Peduncle length; GWPS: Grain weight per spike; TGW:
thousand-grain weight; GSP: Glume seed percentage; EC: Endosperm corneous. The same as below



x4 HRBNARSRMHRBZREESHY
Table 4 Main parameters of selected elite sorghum germplasm resources
M5 AL R PSR it AEH M E-Yiil 1SS MM BRE TRE HERR

No. Name Origin PT PS Huft GRC (d) GD (ecm) PH (ecm) SD (em) MPL (cm) PL (g) GWPS (g) TGW (%) GSP
2 A RENSES R 40 N 107 160 1.4 20.0 31.8 50.0 28.0 15.40
302 EARLYHEATLANDB HZA hHE Yt an 116 174 1.15 25.8 422 28.4 21.7 21.00
357 IS-7541¢c % [ JABL itk S| 115 98 1.62 33.8 52.8 12.9 27.8 16.00
362 R 46D X H hHE Yt =] 119 101 1.02 28.2 47.4 6.5 20.3 2.00
375 Tx-2731 % [ R gl KA 111 113 1.78 31.1 51.6 16.0 27.6 2.30
380 Westland kansas X H hHE Yt 4 119 95 1.79 26.3 41.6 11.6 25.2 24.70
383 KSP7-7-22A % [ T G 4 116 98 1.88 24.6 37.3 46.3 26.0 2.00
384 KSP7-7-22B B3 S fan 116 98 1.88 24.6 37.3 46.3 26.0 2.00

3 5 ) ‘ VNG X IG
A: No.2; B: No.302; C: No.357; D: No.362; E: No.375; F: No.380; G: No.383; H: No.384

2 FREEINRRESREFERERA

Fig.2 Photos of selected elite sorghum germplasm resources
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2.3 ETHEMKAEXDH

Xt 400 iy AR AT B 9 N ECEMIRIAR S Br e SRR W], ol Bk S e m . Rk, AR
WA R BN 52 R I A AE A I REFE A IE AR ¢ ELIE M B 250, T 55 TR B DN &2 88 25 B oG . ARORE 2
At L TR E R A, B SRS 7R B AR R RS, 15 TR AR 2% U
KRS o WHIHRER S BENIRE A R F A CNE, B A A R 7870 5 A RPEIR IRE SIS &
x5 400 BERAERMRRHEERNERSY

Table 5 Main parameters of quantitative traits of 400 tested sorghum germplasm resources

Ejﬁs £AEHEYGD Bk PH  ZEHISD K MPL  AEFSK PL fUKIE GWPS  THRIE TGW  ERE GSP MK EC
LA EH W GD 1.000

FRis PH 0.195™ 1.000

254 SD 0.007 0.031 1.000

FK MPL -0.050 0.199" 0.014 1.000

MK PL -0.030 0.229™ -0.098 0.785™ 1.000

MUk & GWPS 0.323™ 0.189™ 0.040 0.065 0.030 1.000

FHiE TGW 0.057 -0.109" 0.043 -0.149" -0.129" 0.225™ 1.000

#5E 5% GSP -0.021 0.248™ 0.115 0.180™ 0.199™ -0.063 -0.129" 1.000



FHE EC -0.010 -0.044 -0.025 0.089 0.155 -0.350 -0.050 -0.042 1.000

FERINAE 1% KT ZRREE, *RORTE 5%/KT 27 B4

** Indicates extremely significant differences at 1% level and * indicates significant differences at 5% level

24 ETHEMKNBRIF

X SR B R MR R SR o M 4 R AN 3 3R 6 Fom . 7ERRIRER B0 15 1, sk S Ao 93
ooy 3 R3S, LSRRt 136 135 B, 23S bR s i LR KRG, AR AN TR S B/, W AR
BEVEMTRIT Ao S TG 175 M BE, 2 Spkim P &%, REROMBERG A, ROk S ey LA 52 IR, T
MAZ ST HH 77 0 ok e A v EL RO B A E FXRORE P MR e P 2R o, 6 34 30 SR AT R RE A R o
FRIT R . A L 36 90 1 BE, %R IR A RAT . R KAHSERr i, WL 2 i e 5 i
Jit, TR DA RS i I A i 1 ) AT R SR REAA R . MORIEORTE SR T R B 72.59% K B
TR 5 7 XA 98 A AR S b A A AR A, IR LS BRI AR s R bR B . RO, AR N X5 )
HMEATR VAR SEE . BRIE A LG AR KRN AT B B AR LSRR . SR 1T A BRI A Ok H LR H A,
39 94.29%A1 5.71%, IXEEFTPHLE KA 2> A N TR R WA, R T IR A R AR . SR 1T
FESREREMBVER, A 92.22%, RN, i EINSENAT R REFRMEET
FORLAI 8 735 B

3 BT 400 PERER I MEEMHIRNBL S
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Fig. 3 Cluster analysis of 9 agronomic traits based on 400 sorghum germplasm resources

®6 400 BEAERMRFRHELRNEESH

Table 6 Main parameters of quantitative traits of 400 tested sorghum germplasm resources

Fh i 3BE Germplasms clusters

| A : Iﬁ
AR Traits i H Item i I T
BHRA 135 175 90
FE 120.36 128.52 123.49
s 25
£EFH (O 6D AEREK (%) 10.80 9.22 7.55
. FEE 291.16 248.42 176.46
i (om) PH A5 A (%) 14.73 18.84 38.14
ey EIME 1.49 1.49 1.51
=# (em) SD A5 A (%) 19.63 19.02 18.54
A 31.33 25.59 25.36
K
B (om) MPL A5 AH (%) 26.01 19.79 19.68
THE 50.69 40.51 40.03
B (om) PL B R (%) 27.26 21.34 21.53
. T HE 20.38 4222 30.99
™
R () GWPS B RE (%) 69.84 50.04 61.82
. FHE 24.96 27.88 25.64
THIL () TGW B RE (%) 24.95 22.97 25.33
- THE 20.35 11.15 12.71
(0
HIHE (%) GsP A5 B (%) 70.24 112.60 137.09
_ P HE 73.16 64.37 67.81
R#E (%) EC o
ST AR EK (%) 33.42 40.61 36.01

2.5 ETHEMKNERS S

A v G B U B MR 0 S A AT A R AN 7 BN o AR AR REAE AR R 2 DT MR AR AR B B R AR KT
1.000 (RS> 4 A 265 1 R A IIFREE Y 2.089, 77 2 GTHRFIE 33.209%, A K RIRERA K 2 o B2 5
Y B S R R R o B 2 RO RRIE(E A 1,637, J7 ZE TTHRFIA 25.189%,  Hrp Aok H 4%
i, YO R E R R B R . 28 3 ERTIRHEE Y 1118, T ETTEREN 15.427%, HpT
LB AT By, YO 3 S R SN ST TS B o 58 4 R IR 1.020, T7ZETTREA
11.328%, Hrh A EM. the. 2O DU PR 8 G, DSR4 2Ry 1 B R LA ) AR AL 5
G R X 4 DERSHEE TR RiHAS] T 85.153%, 1A LRI LARER 400 43 Rl i 2295 9 MR
PR 1 R 3 1045 5
T 400 HERMREREEIMROERD

Table 7 The principal components analysis of quantitative traits of 400 tested sorghum germplasm resources

FE A Principal components

AR Traits
1 2 3 4

4 H W GD -0.0097 0.5930 -0.0119 0.5450
¥k PH 0.4648 0.4333 -0.3054 0.3546
X4 SD -0.1428 0.1189 0.3606 0.3793
K MPL 0.8551 0.0244 0.3431 -0.1632
K PL 0.8763 -0.0057 0.3126 -0.1317
Fki FE GWPS -0.0047 0.8386 0.1455 -0.1697
TFHiE TGW -0.3366 0.3154 0.4451 -0.2627
#H5e % GSP 0.4562 0.0215 -0.6078 -0.0831
A F EC 0.1782 -0.5288 0.3014 0.5516
YIUHHSEAY Original eigenvalue 2.089 1.637 1.118 1.020
JiZTTERE (%) Variance contribution rate 33.209 25.189 15.427 11.328
2t 5iEk % (%) Cumulative variance contribution rate 33.209 58.398 73.824 85.153
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Rl R AN &7, s BE IR 2 VR it F s 7 AN 50 R A% O REAR BE U, Rk ) P o 5 R
BEAT 80 T O R RE A0, T 4 58 VP AR N R IR S Pl SRR 2 ol 5 W YRR FH R A TR0, VL
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B Z RS, B RBONFEE. Hbh, RERIEE 2R HOPE N 1.0895, ZFEHE. 4
Mgt ERKE . RRAL, BT AN BEVER) HEAR, 20008 1.0366. 0.2235. 0.6631. 0.9619. 1.0631
0.9908; FHAY, FiFeth, W) HMEBE, /79008 1.3980. 1.7641 1 1.7039. Hra IR H-FIMEA 1.9467,
AAEHEWL MRE, 2L B, BRI, BERIE. TRIE. AR MMA AN 2.048, 1,925, 2.047.
1.982. 2.053. 2.031. 2.069. 1.437 #11.927. W W, BLilBTiE MR iL 2 pe et m T R TR, X
55 Hy S COVRI S [ AR AE PO AU 4 SR — 8. HASkRE, FLEMERT, BRI RES, HIONER, s
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PFRMXAA R, MR kT it S EL NS E R, AT SR mIA K. BEMIRY,
Prim SR KPR BB, ARFRIFE S 100.00 cm PLT RIEHEFT IR 13 47, 22T 0434
BRI 1 4y, WIRE S ARG AR ok B B AR R 2 A 6. A S m P EI I R R,
WM | 2 F A G =M Re 1R A U B, 400 £ 21 G 2 22 AR K, (R 28R #E 1.50 cm
PAE, BEEABUEIVE SRR . BRI R M R IR AR 2 —, AT A 08 DA A e SR AR S

o
eI D R E R R BEPIR . —, X2 SRR 2N EEIE M. TR AT R, A
F R i, S E A ORI e A H e 2 I R e, BRI SRR 2 5 B R R U7 AT ARV L 5t
TAEMAM. a1, AFFUiiLh e4A T EE. RRBOE. A MHEY 8 i seBil, Xept
BRI NIT 552 5 B4k i e B AR AL Rk A4 KL

WA AN [ 2 AR 2 M) R EE O 200 T R 2 A SR PP IR PEIRIBR S e % B HE S A2, AT 7L
SR R IR AR G B 45 R, MR AR B R AR IEA G, 5 A RO T 20 5 45 B3R
FUAER 2 VLI R R AR B TR A Rt ARG, AT 2 S5ObR e vy, 355 AR X 6 P ) 0 00 )
P 2 O AR KB R A — B AR, BR e SR Rt AR IE A %, HA AR
FARF, SHTAWE AR —203433), AT g SR ABEM KA S it e bk m K A B %, =
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