HIEAL FE IR A4 2021, 22(3): 692-699
Journal of Plant Genetic Resources DOI: 10.13430/j.cnki.jpgr.20200927002

v

TV YRR T e S5 2 AR B

& WA ! ,aimir‘ THE RAE L FER
(VTP LRl B SEAETFIFFE A, B B 3302005 * B 2w gl AR =y, Y106 1 22 330800 )

WE: @3 “H = ReBREDH AT REELSWEFZ T HE 2T AR (F /R )IKER] 62 0 LR R .
Xﬂ‘%%%i&ﬁ%mﬂ’ﬁ R A 12 AR AT AR £ A i’\*ﬁ%"?fa SHT, ERA, B LR TTR AR AR FE K

FHEEF, R EWRAT S SRR RS, A 1.627, KB RVR LRSI SAHRISKES, H 2.082, BEN
Mo H 4 RE L PE UEBLT, " THEK, FE28K S, *aaé'ih\#frzumzbﬁﬁam\vfﬁz\#&gﬁﬁiﬁ&%ﬁa
Ko HBALERANFIHiLh 6 AR FTHRTFILETR, ZZ 5 A7 P4 B BB EIF, TS I EH ibe) 5 AP 4t
/‘/%B?fbc

KR oy S MR AR S A

Field Collection and Genetic Diversity Analysis of Amaranth
Germplasm Resource in Jiangxi Province of China
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Abstract: Under the frame of the Third National Survey and Collection of Crop Germplasm Resources,
we carried out systematic investigation of vegetable germplasm from 27 selected counties, cities or districts
in Jiangxi province of China. A total of 62 amaranth germplasm accessions were collected, followed by the
genetic diversity at five quality-related traits and seven quantitative traits. There were significant genetic diversity
at the phenotypic traits present in local amaranth germplasm resource. The leaf type and fresh weight at the
quality-related and quantitative traits represented highest values ( 1.627 and 2.082 ) on the genetic diversity,
respectively. The germplasm accessions were classified into four sub-groups, including sub-group II among
which the germplasm resource showed divided leaf, leaf hypertrophy and higher yield per plant. The yield per
plant was detected showing significant positive correlation with three traits plant height, leaf mass as well as root
and stem weight. Finally, six amaranth varieties with excellent performance ( i.e. high yield and short growth
period ) were identified thus providing valuable resources with commercial interests in breeding for new amaranth
varieties.

Key words: Jiangxi; Amaranth; collection; genetic diversity

Wim B 20200927  fEEIAHA: 2020-11-12 ML HARAHA: 2020-12-11

URL: http://doi.org/10.13430/j.cnki.jpgr.20200927002

F—VEEWIFET5 0 R2E S + P AERHE SR T, E-mail :shibo_jiangxi@163.com

WEVER L  WEFE 7 8 A RS AR5 32 A, E-mail : xinjian71@163.com

EE&TH : FZ LM P H AT (CARS-23 ) 5 45 = WA R ARAE Y Fh B3 5 A 5 BT 905 Y794 & S 0 A 3 — e st B

(20202BBFL63010 ); VL PGB FHIF ) A1 £ 0 ( JXXTCXQN202102, JXXTCX202101 )

Foundation projects: National Modern Agriculture Industry Technology System ( CARS-23 ), Third National Survey and Collection of Crop Germplasm
Resources, Jiangxi Key Research and Development Project( 20202BBFL63010 ) , Jiangxi Agricultural Collaborative
Innovation Project ( JXXTCXQN202102, JXXTCX202101 )



34 1 AR TP DR BT IR 5 Z R T 693

Wi 3% ( Amaranthus tricolor L. ) i 44 Wt , M MY 21
DR ERAL A R T AT H RS —4E
o AR H A, R T P S (R
FEUNFNAEDN o 4% BE L3200 FH 38 vKE D3 43 AR
SR F AR (22950 S8 L26, REAR AW
DR B0, T & A F | ek B
£ K, BAWma s f fedFEas R mER. X
WE A GEFRFEE, Xl AZy, W E ERE S ki
POH TGO, ST HORTSE, 75 20 L)
TR A KRS B K e, 4 A
PRESR AR, VR —Fh 2 & 7 i g o , Bk
ZEFEE

TLVG 4 7 T 113° 34’ ~118° 28’ E, 24° 29" ~
30° 04" N Z (8], AR5 P =i, B e ALK, i rg
Tia) AR VR 1) 608 FH A AR} A= fk Uk Wz , T o T il , B
K ERK FEM, TR 240~307 d, 4E SR
16.3~19.5 C, J& W #i7 TR B 1 v S e, I B T 3
LT B i Pl . TTVE ARSI, Z A Fh
SRR I, 2 DL A BRFy £, RS AR
W] 2 K SR B A O, EE = e E R AVEY)
P 9 R 2 5 R AT 8 I H XL 4 27 A
YERIRN R E & il B (X)) i 7 TUREE S
PR SRR 1817 0y iy g SR R, L rp
PR 62 4577,

AHIFFE WP USTAE (VT 76 45 b 5 DS 9 R 43 A 1
15T VARG, FFx s e B o R b1 T T e AU MER
TR RN Z RS AT , LAIA R VPG 48 08 S ot 9 R 1)
B AR AR AR S 75 AR
1 #RERE
1.1 REAHY

2017-2019 4EAKFT “55 =Wk 2= EAAEYIF U IR
WAy SEEFTED” W H TV RO RF B A T TR
P 2 BASE 5 XYL PE 4 27 A H (/LX) Y 402 Sk
T RGP SUE  HLEER] 62 1y SR B IR
1.2 REHE

PR C5 =R A E AR E PR I B R A S A
Fr8h” W H e HE, e A LR b PR B AT H B
H4E 27 MEYRN TR & Al B (X)) B
ASE (LX) 83 /0 3 AN S LA ey
S B SRR PRARXT BE B HGL 1 3 K, EA T4
BRGNS B SR
P AR R I AR R B AR A IR
WA 45 2B SR IR A S O D ARG

SRR A S AT ) R SO UR R S TR AT
BRGNS Fh AR ] CREEHL S A R
FOIAHT FBUSCH ) 55 AR A IR o Rl s 311
TR R IR G — T UL RV Bl E Bk S AL T
FET LA T e, A g A5l S o o U
KBt b A2 [ AR B3 IR

W AR B R 43 9T 2018 4F 2019 4F L 2020 4F
FRE T VL P9 45 T A T (e 22 T IR VL P 44 Ol B
b 2 E R LM ( 115.1308° E 28.2518° N, ¥4k
39 m), AR 17.7 °C AR 1560 mm, 42
AEH I 1667.2 h, 24 TCFRIN 276 d, 2103, %R
ALK 43, 3 E R, 3 A &R, SR
554 7 A/, TR B0 TR — N Al Sr /NI [ S
FHARAT KREE R 20~25 cm x 25 cm, fRIEEA/NX A
200 BRLL_ERREA
1.3 ERiAE

PEAR A2 2 B8 SR J5T 5% P A L RS 3
FRUE) SRR TG IRA AR DA T . X BRI
TR T B TR AS R AR TR R
BRI I B I AR 2R PR AT
PR, Horp B R T AR, B 85 51 1A
i

iR 2 FECE SRR RS« 1= 2B,
2= BRI, 3=00 ¥, 4= K AE, 5= i ¥, 6= B
EHE ; AP B . 1= T2k, 2= 4k, 3= fE {0, 4= 841,
5= 5B 1= BLk, 2= 4k, 3= fE0, 4= 484,
5= ML A 1=, 2= 440 ; M AR IR -
1=Bie, 2=, 3=Hli[Rl, 4= [V,
1.4 EHIEAERFEITSH

IR IGE IS R F Microsoft Excel 2016 #4744,
SPSS 16.0 TH5 & MR B P 4ME (X)), hr#fE2E (S)
a5 ZREPEFEECED Shannon-Wiener index ( H' ) {E 5

EROTA AN H =—2P;xInP;, 1, POMIEIEIR

551 G SR B AR TG AR IR HY
PR 2R A b R (AL 2 REPE RIS Ry
B SPSS 16.0 {1 Tia 5, REHHrid ferh
W o MR T AR, i ) 338 A B 0 Ry R B
BRI EFRINA T (UPGMA ),

2 HER55H
2.1 REMRBREIAMX S
FH 2 1 AT UL, YT PG R o X 7 & 3201 H

KR 2450, b T R 2 6 1P B, B
2%, VLV DR PR AE IR 24~680 m [ X A



694 oY o fF o W O MR 22 4

O3, Hor MK 24~300 m B IR BN R DESR B DR AAR I BV, R B AT S R | /N TR
B2, 349 0y, HWAR BTG 79.03% . KR aer FRAE, (U S E T

®1 IIARKMAZRAEEER

Table 1 Information of amaranth germplasm resources in surveyed areas of Jiangxi

B R FRT
KA 2R S T4 (m) Utilization A (m®)  (=F)
Collection No. Name Location Elevation form Planting area Reserve
time
2017361035 FEILDESE AKABE =R B L 79 Pl 0.05 15
2017361345 1 H D Bk BATH S REIL 264 )| 0.2 20
2017361363 L3l BoK BARHE & BRI 406 SeH] 6 50
2017361364 FRIIIE 2 R ELARUE & O RY 406 B3k TR 50
2017361378 A BK BRI S BIER 337 Pl 0.2 30
2017362273 R ENE HEEE IO F R 94 S 0.1 50
2017363167 FHAR DTS TEAE L% T A 295 T Fh 50
2018361123 W2 DS Iy T L EL A 3 22 o) 82 SEH LEH 5 40
2018361468 AU T3 ESIIRES Uil v ) 170 S 3 50
2018361515 T LD b BRI 63 SeH 10 30
2018361555 Ligiipea s BB S B 77 S 10 40
2018361580 RS LR b ELEE S A 73 SeH 80 30
2018361610 TEYH DR JE P BLIG AR 229 M 5 30
2018361735 Ell e VT A RIAEDRT B 76 SeH 2 30
2018362119 T LA B4 S U 110 S 2 50
2018362164 AR LARBIG & BHH 126 SeH 1 30
2018362183 J B gre=R=ypgutlisenilil oy 135 P3| 1 20
2018362287 LRI P4 H AR 216 P3| 0.5 20
2018362361 Ll BRI ELREA BT 184 S FH 40
2018362446 TR TR EAR LN TR 211 B3| 0.1 100
2018362530 ERIRGESE B H e SRR 521 S 8 60
2018362559 T TS BRI B S F 97 S Th 70
2018362572 ML TR MEHALE 2 B 342 SeH ThH 40
2018362682 e d Tl EL R TR £ B A 152 M 3 40
2018362717 AESE WLk R £ dAER 42 B Fh 15
2018362725 TS Wi EL YT & SR 57 S TH 20
2018362747 I i LR & R 99 T Th 40
2018363061 U3 Tz T LR R UR 237 T 3 50
2018363183 KUV FEIKIRS JHah 545 T TR 50
2018363184 KR SR FLRKIE S AR 545 S ER 50
2018363341 AL B ST EATL R R 120 *H Th 50
2018363363 B SHC B IIEURLLR 70 SeH TR 30
2018363485 KIFHER PRI SSER ST 680 S Fh 30
2018363605 TTAEAE BEE TAE B S BRI 36 S T 30
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F1(4)
BA i )
R AR eSS M4 (m) jﬂiﬁi FEA (m®) (=)
Collection No. Name Location Elevation form Planting area Re-serve
time
2019361219 IS ESIIE=S- S0t iR e 174 T 2 20
2019361250 il DisE FEEANAERFA 112 T 5 20
2019361449 HUHT LR s BARE 2 AU 89 S A 10 20
2019361461 FHE TR b BB S A 68 BRG] 231 20
2019361604 BRI RSN K TR 111 ¥H 100 30
2019362047 IR FITT R U 51 SR E9n 15
2019362078 YU TS IIE R 327 Pl 1 40
2019362089 A D3R I I RS SR A 25 S Fh 40
2019362090 3k iR ~F Yl T A B S A 25 SeH TR 40
2019363007 AR S T PH ELAR 52 2 R 25 M ER 20
2019363034 HEPH DR T E PR UH 24 SEH T 20
2019363072 RIFEDE B PH SR H & RS 95 SEH FhE 20
2019363251 B e A B IR IR B 182 SeH TR 50
2019363321 HEMR I3 i BAHF AT A 377 S Fh 40
2019363366 e s L =R & mA R 319 SH 29 15
2019362103 W I E BT TR 200 S 5 15
3019362144 PR TIR ] BB AR 271 S A 12 15
2019362183 T D3 e B I A B 186 P3N 8 20
2019362249 FIRHE FIRT AT S Rk 191 SH 3 20
2019362305 TP Tl s s A 28 Pl e; 15
2019362103 SRR JTEHOKET 2 kg 284 S A FR 15
P360323016 PR PR BARM S A7 i 111 Tl TR 40
P360723010 KA KRBT & 4R 287 SEH ZH 40
P360723024 CNENEd KA B £ A TLH 287 SEH T 30
P360826008 TR FEEL Y TR S T AR 96 SeH] FhH 15
P360922074 TS JIEEANE & e b 465 T FhH 30
P361124034 H LIS B LD EL RS -t 402.6 HH 291 30
P361130062 ZEIR LR ZEFEWHE £ KUl A 240 SEH 29 30

22 WEMRFEREREEREESEESHT
M2 2 AT 6 5 AT R e T 2R 4y
BT, M i A 25 PR 2 ) 2 B O [ R 1) 2
PR 62 17 T 32 B¢ U5 A I8 LUAE €8 0k 32, 2R 40 17,
hi 64.52% , HOR G546 17 0y, 15 27.42%, $c /bl 5
ZI40, 5 4, o5 BRI 8.06%., MIE LI ik £,
H 19 6y, i 30.65% , HORBEHE K BUE , 7351 5
25.81%, 19.35%, 5 I | BF [BDE AT ROE 80, 41

M 11.29% . 8.10% F1 4.84%., M THITE 245 LA A 45
I, 384y, 5 61.29%, V-1 5 38.71%, W[4
FARLAZR A T, M 35 0y, i 56.45%, HA4353 510 10
DY EEIE L 9 iR . 8 M, 5 AN MRk i AR Pk
FRBURICNHTIE (1.627 ) > A damfBak (1.161) >
I (0.872) > M (0.841) > HAITER
(0.667 ),
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Table 2 Genetic diversity analysis of five quality-related traits
EZIN ZREPERREL J&{H Code of traits
Trait H’ 1 2 3 4 5 6
AHJE LbS 1.627 3 5 19 12 7 16
RS LC 0.841 — 17 40 5 — _
HAF (S LbC 0.872 — 17 39 6 — —
HIES LM 0.667 24 38 — — — —
I AR BS 1.161 9 35 10 8 — —

LbS: Leaf blade shape, LC: Leaf colour, LbC: Leaf back colour, LM : Leaf morphology, BtS: Blade tip shape. The same as below

2.3 GEMRERHEMERMEXESS T

HY 28 3 AT Y, VLY 48 O S B U 52 AN [m]
FE M Z R 7 A B bR A9 AR S R B0 LT
12.28%~41.65% 2 [1], H: h, P i iz K 41.65%, H
A MR VR 2 W J5 A 35.68% . M TE 29.919% . AR 25 T it

28.80% , HLF T 27.89% K 18.65% ki1 12.28%
R M AT P I 72 S R B = 30%, ELAT Rk B T
EREEFREGE R 1.762~2.082 22 [6], LIHZE 5 Fot i
2.082, Hi S BBk i 2,042, HEAVIK U Rk i L I
S BRIE . PTAFEEUIR T 1,50,

x3 TNEEERNSHEES T

Table 3 Genetic diversity analysis of seven quantitative characters
(EIN f/IME R FHE W2z bR 5 FRAEL ZEEREEL
Trait Min. Max. Mean Range S (%)CV H'
¥k (em ) PH 27.8 543 42.67 26.5 5.24 12.28 1.974
FEIE (cm ) PW 8.5 36.4 17.12 27.9 7.13 41.65 1.762
M4 (em ) LL 6.1 12.8 8.31 6.7 1.55 18.65 1.796
H5E (cm ) LW 3.1 10.2 4.68 7.1 1.40 2991 1.839
M (g ) LM 2.0 9.8 5.55 7.8 1.98 35.68 1.869
& (g )RW 2.12 9.00 5.59 6.88 1.61 28.80 2.082
Ktk (g) YPP 4.56 17.50 11.15 12.94 3.11 27.89 2.042

PH: Plant height, PW: Plant width, LL: Leaf length, LW : Leaf width, LM: Leaf mass, RW: Rhizome weight, YPP: Yield per plant. The same as

below
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Fig.1 Cluster analysis of 12 agronomic traits in amaranth
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Table 4 Statistics on phenotypic characters of amaranth germplasm of various groups

1}
. - R TR = R 7} ﬂj K R K M PR ARZERT O HBRT
EyiEd B g ) , N} o =
) gite gt S o (em) (cm) (em)  (em) (g) w(g) H(g)
Group Quality LbS 2N
LC  LbC LM BiS PH PW LL LW LM RW YPP
| 18 2 DI R I S & ] R 47.54 14.54 8.49 4.99 6.98 6.64 13.49
1 32 ]3| Y 2N A A O < 2N 38.40 13.96 8.20 4.42 433 4.99 9.32
m 4 PeEIE gk s A4 xR 42.53 29.38 9.40 5.90 3.90 451 8.41
v 8 ]3] N £ 28 R 5 O & ] [1] 53.79 30.08 7.58 445 8.28 6.25 14.53
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Table 5 Correlation analysis of 7 agronomic traits of the amaranth resources

Bzt 735 R RN g T [ EN PR AT

Index PH PW LL LW LM RW YPP

Bk PH 1.000

PRl PW 0.278" 1.000

K LL 0.097 -0.004 1.000

g LW 0.183 0.062 0.498" 1.000

M LM 0.735" 0.243 -0.001 -0.006 1.000

HRZE T RW 0.427" 0.027 0.016 0.078 0.566" 1.000

RR T YPP 0.680" 0.177 -0.013 0.013 0.907" 0.838" 1.000

TR AR RIFERAE P<0.05 F1 P<0.01 K ARG B iR L

"and " represent significant correlation and extremely significant correlation at P<0.05 and P<0.01 levels, respectively

‘

B

Tonggu amaranth

BRI

Huangjing amaranth

2

BB

Laliped

Hengshan amaranth

ILAMRR M RR IR

BEHIIR

Yuanxin amaranth

AR

Wannian colors amaranth

Fig.2 Excellent amaranth germplasm resources in Jiangxi
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