HIEAL TR IR 241 2021, 22( 3 ): 654-664
Journal of Plant Genetic Resources DOI: 10.13430/j.cnki.jpgr.20200922001

TR SR AT PR 388 £ 2 AR RS r

A oEL,FER R OE,RORREH,RER, Rk
(TR ARk G AR 7 . 1K 402160 )

FE . VL 434 I R R R R 09 & R AR FR A A4, #) B E 5+ & 44 Shannon-weaver % A48 8 A8 K 5 AT Ao R K 541, A
FARVPR 6 A T SKTF AT T 547, A A AP R 7 e S AP B R AR ABHRIE . SR AN R0 FH RARIMA FF kAt %
ARV AR A ARTY Fovt gm0 A4S S AP IS H BRAK, B 4 1.0454,0.9244 F2 1.1718; %k KA T E H 1055, 53 A
2.0463,2.0259 F= 2.0093; Z F H A=A F M ey H AEBAK, 2 5] A 1.4652 F2 1.7628, MARAF R P, i ik sk 1 45 54742 23 i
RATFE R, TABNARRBMLF F R, MASMEREAA, RESRK AR K AR EV R ERFAFTHEINITFE
ML, SRR ETEINTFIMA, RETSTEETEMRFTEAAL, HHEY 10 M EBHRIATREDN, BERK
BB A 1 AT, 434 [ RARFRT A A 3 RE, B IHAS R E2FRE AFTHR, THEAAERRITFL; £
BRI AR R e ffAm R E K, TAP HRESAE T L (F) MO TR KB I EAT T3 KA, TSR & B3 A 4 L
F AR RR

KR : 5 R FRITTR; A SR

Genetic Diversity of Sorghum Germplasms Based on Phenotypic Traits

ZHOU Yu, LI Ze-bi, HUANG Juan, WU Yu, ZHANG Ya-qin, ZHANG Zhi-liang, ZHANG Xiao-chun
( Institute of Characteristic Crops Research, Chongqing Academy of Agricultural Sciences, Chongging 402160 )

Abstract: The diversity of phenotypic traits in 434 sorghum germplasms were analyzed using variation
coefficients, Shannon-Weaver diversity index, correlation analysis and cluster analysis, to provide reference for
germplasm enhancement and variety improvement. The results showed that sorghum germplasms used in this
study had a great diversity. The diversity indices ( H') of panicle type, panicle shape and leaf disease were low
with the value of 1.0454, 0.9244 and 1.1718. The H' of plant height, main panicle length, and 1000-grain weight
were relatively higher with 2.0463, 2.0259, and 2.0093. The H’ of node number and growth period were relatively
lower with 1.4652 and 1.7628. From 434 sorghum germplasms, 1 signifcantly dwarf and 23 dwarf germplasms
were screened out, which could be used as excellent parents for dwarf breeding. The results of correlation analysis
showed that there existed significantly positive correlations between plant height and main panicle length, ear
stem length, leaf number, node number, stem diameter, growth period, and significantly negative correlations
between plant height and ear stem diameter, kernel weight per panicle. The kernel weight per panicle was
significantly positive correlate with 1000-grain weight. By cluster analysis, these 434 sorghum germplasms were
grouped into 3 clusters at the Euclidean distance of 11. Cluster I with the characteristics of high plant, thick stem
and long growth period could be developed for forage or energy. Cluster II with the characteristics of long main

panicle length and ear stem length could be used as germplasm materials for cultivating processing sorghum.
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Cluster III with the characteristics of dwarf, early mature and big ear would provide valuable source for grain

sorghum germplasm enhancement and cross breeding.

Key words: sorghum; germplasms resource; genetic diversity
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Table 1 The name and origin of 434 sorghum germplasms used in this study
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169 622B LY 212 271 rhE S 255 248 P SN
170 7501A P P 213 259 o S 256 322 P S
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Table 2 Diversity index and frequency distribution of 3
description characters in 434 sorghum germplasms

o SR 4345 Frequency distribution LR
Pk 14
Character 1 ) 3 4 5 "
TR 0.0023 0.2143 0.1014 0.6198 0.0622 1.0454
Panicle type
HIE 0.2949 0.0415 0.0069 0.0300 0.6267 0.9244
Panicle shape
R 0.0714 0.3687 0.4401 0.1198 1.1718

Leaf disease

T 1 B 2 B3 L 4 MR, S TR AR 1 ZERIE 2 AR
B3 ARIE 4B S DI Mk 1 B 25 3 4 &

Panicle type: 1 compact, 2 semi-compact, 3 semi-loose, 4 side

drooping, 5 spreading drooping. Panicle shape: 1 fusiform, 2 cordate,
3 cylindrical, 4 clavate, 5 umbelliform. Leaf disease: 1 immune, 2

slight, 3 medium, 4 severe

22 SRMREFRHEERNBESHEEST
XF 434 1y B 5 10 ANECE R IEAT Z R
Br (££3), 10 PR Y 728 5 R ALE 7.61%~29.36%
Z 8], SEIE R 19.79% , Horf AR S5 2 508 K ) ol
R Bk AR AR, R BH X 4 AR AR S
FERE s AR 5 RECE/IN) R BRIk, %
I 2 AR AR S e B AN Sst AR R PR A R
AL ZREVES B H AE 1.4652~2.0463 2 [i] , SF- 44 {8
R 1.8783, By FEA FIT-H 8 1AL 2 PR TR A
K, R 3 AR ZHEVE s 22 8o A & 1)
(1358 1% ZREPEFR B /N, BRI 2 MR TR IR A
434 )y fey B G IR [R) 1 AR R 22 SR AR K, B R /D
F 11118 ecm B9 A 4 447, 111.18~150.55 cm Z [d] H#Y
A 20 1, o 3 4 R 19 0.92% F14.61%; KT
268.64 cm A 216 177, i 2P PR I 49.77%. {1t
WPV A Oy RREE AT FR BT (#R =5 < 100 cm ), 23
TREEFFRRE (100 cm< Bk < 150 em ) 2 36 4
AL BRRAT AN 45A 2% 1 BUBRE N 99 em, I 45A
TE DU I 35 M B4 B 75 4 125~135 em™ P, BT 3% Hoflu e
SRABARL, D2 TR 45A Hh bk A Fbk, AR
HIBACE RS EA 1T M5 R Ok R
e B I R, A I, AR A, T
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Table 3 Main parameters of 10 quantitative characters in 434 sorghum accessions

PEAR /IMA KA A + bR SRIDASS TRER (%) s 2R
Character Min. Max. Mean + SD Med cv H'
¥k (em ) PH 99.00 506.00 269.67 + 75.67 268.00 28.06 2.0463
FiK (em ) MPL 15.00 63.00 33.92 +8.02 33.00 23.65 2.0259
FERN K (em ) ESL 0.00 94.00 48.96 + 14.37 48.00 29.36 1.9807
MR LN 5.00 14.00 9.13+1.54 9.00 16.92 1.8266
ZETTECNN 5.00 15.00 821 +1.61 8.00 19.57 1.4652
254 (mm ) SD 6.33 23.70 14.16 +2.62 14.06 18.53 1.8891
FEAHL ( mm ) ESD 3.35 16.01 8.30+2.01 8.11 2423 1.8562
THRIE (g ) KWP 37.80 74.90 53.54 +7.45 52.50 13.92 1.9210
A (g) TGW 10.15 29.97 19.62 +3.15 19.30 16.04 2.0093
“HM(d)GP 102.00 149.00 121.89 £9.28 120.00 7.61 1.7628

PH: Plant height, MPL: Main panicle length, ESL: Ear stem length, LN: Leaf number, NN: Node number, SD: Stem diameter, ESD: Ear stem
diameter, KWP: Kernel weight per panicle, TGW : Thousand grain weight, GP: Growth period. The same as below

R4 EFFHREEREHE

Table 4 Phenotype values of selected dwarf germplasms

e P el s SN IS WA 2R il M BERIE TRE AEFEH)
No. Name Origin (em)  (em) (cm) N NN (mm) (mm) (g) (g) Gro'wth
PH MPL ESL SD ESD KWP  TGW period

364 45A 7% 1 syl 99 21 58 11 10 18.24 7.35 47.0 18.8 135
175 TAMA428B I 101 24 47 9 8 13.58 8.24 44.4 13.6 136
174 TAM428A LT 102 25 21 10 9 17.88 12.62 432 21.6 135
291 kA L1005 27 46 6 6 11.98 7.21 56.5 20.4 120
171 7501B vy 113 22 42 11 10 14.56 8.36 53.5 19.2 134
170 7501A iy 118 20 40 7 5 10.79 7.25 64.7 21.2 128
278 PNETEES mak 120 19 63 10 9 17.87 12.33 48.9 19.6 136
375 By R 122 32 48 7 6 21.48 15.06 54.8 24.8 120
190 4007 g 123 28 46 9 7 14.20 6.90 43.6 17.2 141
365 45A 7% 2 iyl 123 24 57 10 9 18.02 5.26 49.1 14.0 135
172 Tx623A g 127 36 60 9 8 15.77 1031 60.0 18.1 114
173 Tx623B Wy 130 30 33 11 9 13.43 7.80 48.1 20.8 120
274 =k LT 130 33 80 9 8 12.56 8.57 54.7 17.5 115
169 622B g 135 29 45 11 10 13.44 7.68 44.4 172 135
168 622A g 136 33 72 10 9 15.99 7.07 48.1 27.2 125
273 ANCE:+ i 138 25 52 10 8 16.16 8.35 47.1 20.8 126
394 SXR-11 g 139 20 47 9 8 13.30 6.76 56.8 19.6 139
334 WAH 1SS BRIL 140 30 35 10 8 14.22 10.83 47.6 22.0 123
85 AN i 143 29 30 9 8 14.56 8.29 44.9 18.8 124
277 KT L 143 29 46 8 7 15.98 9.89 50.3 15.2 123
395 SXC7029 g 145 22 45 10 10 17.82 11.96 58.6 185 128
164 WA 1645 NN 147 33 75 11 10 17.26 12.15 50.0 22.0 128
362 0722R il 150 30 43 9 7 14.78 10.23 46.1 20.4 124

392 7220 1LV 150 23 35 9 8 20.04 11.75 41.9 15.2 134
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TR R a7 SRl KA = SR AL R R
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AR} B ARG 22 AR R, KR 40 M B K
21.51~42.06 cm, i &= HBA R 80.88%, AN 5
iV B AL AT R 5, 343 47 v S A R I 7
0~94 cm Z[H], FEEHPTE 34.02~64.01 cm, (54 HB
MBI 75.35%; /NT 19.03 em B4 (5 1.84% , AR K
Sy 0 (AR AR A AR ), R 4T, R 5 5| &k
I BRI  a, BOmALICS 425 KT 79.01 cm
AL 7 2.30%

ZA W HE T B 2 L P AE 7.45~1167 2
[B], 5 4R R 81.57%, 2 TTEZEHTE 6.41~
10.09 522 18], 5 &R K 82.49%

S SHEARPUENR R B AR, TE T AR R
Ltkia F i EEAE L, AR R RS S R
WOk AR B, DRI 2R ) e 3 e i R e, A
IF) o S T U ) 25 22 AR K, 254 /N T 8.65 mm Fl
KT 19.65 mm RYHEUR 5] 5 2 EB BRI 1.38% Fil
3.00%, 11.40~16.90 mm =2 8] it 9 Y5 5 4235 9% YR 1)
82.49% . FEAFHLEY /341 5ZMAELL, /NF 3.60 mm

RS5 10 MEEEKHEXRE

R T 12,11 mm AR 7 258 #BHY 0.46%
F13.00%, 7F 5.98~9.55 mm 2 [a] (1R} i 43k )
1 71.89%,

434 Uy B} ] Y PR R H 25 AR K, BAREORE
KT 69.59 g BIFEML & A EBATRY 1.84% , BAfEk
AR TE 49.21~53.29 g 1 53.30~61.44 g Z [H] ¥ #F
B2, 43 G A AR 19.12% F144.93% ., 2
TR TR E R ARER RN, TR E /N T 12.96 g 1)
i 1.38%, KT 24.58 g 1115 7.60%, 7F 16.28~22.92 g
Z AR5 74.42%.

434 7y 5 B IR v I AT R LM R (AR B
< 100d) "™, AHWITE 101~115 d Z a4 F 2k
A 129 4y, 78 116~130 d Z [Al il Hh kAR A 222 177,
TE 131~145 d Z [8] B e 246 BLA 80 4y, 145 d L |
(RERE A 3 17

B MR GET T AT 45 R 2B SR st
A SRR MR K, v 3R S R
(R8T SO A R TR, XA = rh BT ML B fE
PR R R R A A SRR R X,

2.3 HEMRHBEESH

Xt 434 1 i SEGE R IO Bk = RS R i A
B ZEARC R AR ORI TR RN A
S5 10 MR MR T (£ 5),

Table 5 Correlation coefficient between 10 quantitative characters

PR 7351 SN LIRS g TR ZEH FEAWHL Fopy TFRiE
Character PH MPL ESL LN NN SD ESD KWP TGW
T MPL 035"

TR ESL 0.24" 0.19”

A% LN 0.24" 0.18" 0.08

2LV NN 0.20" 0.18" 0.05 0.90"

254 SD 0.16" 0.13" -0.28" 0.09 0.07

FEAEHL ESD -0.17" -0.03 —-0.25" -0.06 -0.09 0.65"

Bk E KWP -0.33" -0.15" 0.12" 0.00 -0.01 -0.06 0.08

T-hiE TGW -0.07 -0.03 0.26" 0.01 -0.02 -0.01 0.04 0.28"

EEHEW GP 0.42" 0.12" -0.03 0.01 -0.00 0.24" 0.08 -0.21" 0.04

AR P<0.05 il P<0.01 AKOF I S

, "mean significant difference at 0.05 and 0.01 level respectively

LERFRN], PR SRR B B R
B MR A: T AN R B TE AR DG, AR K
-, Ho, PR SR EE AR SRR B S
FEAPUAEL A REOR, B S A I 25 SRR G, R O R B AR
FEOR 5 TR A S IR ARG, AR I A

F ARG (HARCRR R RIR
24 ETREMRKNRESN

X e S 10 A EC PR PEAT R 260 A (TE DL
http: //doi.org/10.13430/j.cnki.jpgr.20200922001,  Fff
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Table 6 The mean and coefficient deviation of quantitative charcters in different germplasm clusters of sorghum

E2IN lE| AT 2B Germplasms clusters
Charcter Item 1 il m
BRIREL 165 146 123
P (em ) PH FHME 311.57 283.75 196.75
AR RE( %) 23.39 19.23 20.80
Fif (cm ) MPL M 34.76 37.52 28.53
A FE (%) 21.92 1931 2278
TR (em ) ESL S 42.38 58.86 46.02
AR RE (%) 35.37 20.26 19.15
- LN SFIE 8.91 9.91 8.48
A5 R B (%) 16.41 13.33 17.87
ZEHTEUNN SEHME 7.90 9.06 7.60
BREE( %) 18.89 16.83 18.70
22 (mm ) SD M 15.53 13.00 13.68
AR RE(% ) 18.10 16.77 14.21
FAPTRL (mm ) ESD FHE 8.87 7.34 8.65
BRFE( %) 26.17 21.89 17.70
FEARITE (g ) KWP I 50.35 52.34 59.23
AR BB (%) 11.35 13.23 11.71
ThiE (g) TGW EHE 18.69 19.81 20.66
BRERE(%) 15.84 17.72 12.27
AEM(d)GP P 128.20 119.35 116.45
AR RE( %) 6.25 7.33 5.23
JEME I3 146 Dy U ZZRREM P BCRIZE W8 2R
IS E AN SIS IR RS NIy R IR T 52652 N DN 3 wtip

IZEREP LIS A T2 () FMBER.

e T 3 123 03 BRI IR = /)N, R
FEATRE K, A E R, 2R AT R
A KREAERE A, SRR S S SR, nTAE S i sk
BT A A E R R BTIR

ZSHE TR 1T 2k A [ R R s
B ZEHE I EZ ik A TP EIE T R A . =R
(8 JBT VR 2 A T A IS 1, SN B BT R 3
BLAR PR 1L, S VT AT T N SR R B R A
B RS T, DU B R R R AR 3 2R
AT 2RI DU A e SRl 28 70 LU A 2

o O 5 YRRV 0 ot ol A IR A (L e O
AR RE TS A LR R AR A
2 SR T O RR A RTAR 1 AR ST RS 434 3
o SR o BT IR B SR IR AT T WEST, A BLIX SR

Jo G R A ik A 2 RV B, AR 1T SRR AR

PR R 225 . Rl RIR 13848 ZREPERE BRI,
R IR R 9 HE 3 30 1.04540.9244 F
11718, B RS 2 A v, S 22, LR O P 5 B
Gy A, eI T 7 H R s, SRR G R . R
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7.14% F1 11.98% , FUR e/, 10 NEE MR 7R
SERBCH 7.61% ~29.36% , = B WA S S+ 2 8/,
R 19728 55 R B0 K, FLUR A ik i RS R , 22
BEIR Y 434 13 = SR T AR 4 25 S a5k, HOR ik
i MR AL, BoE MR H R 1.4652~2.0463,
ZREME AR RS Rk K TR
TR AR 1Y) HY {5 RIRCA 2.0463 ,2.0259
2.0093 . 1.9807 1 1.9210, 55 R /3 A #R % M43, 1
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