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Table I Main information of test materials
RIEHF KL Test material KUR Source  FEASE Sample number PR Trait
AL Hybrid parent TKS b EFr e AL 1 s, Hhmds, EFEIK, RAVHZEN, BE G
HP UEY AN ) 1 W, MR, EEMR, R B
F TKSxHP — 1 s, ZMEiesZEE RREn
HPxTKS - 1 A, EEEOALZE R RO
F2 TH - 791 AHER. BB, B, B MRS
HT - 873 AHER. BB, B, B, MRS
12 R HE SAHIE ) B . AR5 0 07 7 B2 2 iR [23-24]

2021 FEAE B 58 5 B AR T i Sk i DR SeAR L
K2 =PRSS ARt AT 25 W8, BL TKS #1 HP
PRAHEAT IE S A, AR BE 1 5 R ESHAN ] HL R4
IREE KPS BIRSFAF AR M 2 S BUEHII BN,
LT 2 A5 R EEAT S0 Atk R R, DUIE 2IAE

T . T 2022 FHRFNIRAT Fr, EELF LR
HPRAE, T 2023 FHEMIRAT Fao 1R BET RN
W2 ASFTEMR (BERLAZEMEE) A s AN EENE
W s, B8 B, BEMEFED , %
Rtk LA IR 2,

®2 RZMEKRENERE

Table 2 Agronomic traits and determination standard

AR Trait 27 Type T#{E Valuation TR AIR 2 ARAY Trait description and code
Pk Plant height H R HE PSS Hb T 2 b ey w1 1 SR v
2254 Number of nodes on the main stem HrE ok B FEEMHTHE
7 Panicle type JR IR 0, 1 s o) . % (D
K Panicle length HEtR A FHIESE — B BIRRR 0 K
F#H Panicle weight R A RS AR
ZE i (% Stem and leaf color J IR 0, 1 RASHEMAS S F B, e (0 REA (D
£ H #A Growth period BEMIR A ACH T 2 A R 2R
TREH (CV, %) =S/Xx100, FREAEE  FEMEE%H.
B e El, X, SHRERHEZE, XERF 1.3 BUBRAIE

BME . R SRR AR R A R R IR
R (Hn) =Fur Ve, Fon FRIE—MERIME
HXCEMIRBME R 2R, RNF, FofEFE F#Ek
RAVERITF I, Ve REICER BRI 25
s HEMAE (Ruw %) =(Fu V) V100,
TR TARE: — MR 10 2 1 5 003 T WR 34 10 11 2
#; Shannon-wiener Z £ VEFREL (H) =Z[pixIn(pi)],
X, pi APIRANMAEL S S AMABCE B, TRittik 2

{5 Excel 2019 B £ 4z, {84 SPSS 21 7347
¥

ZR50Hh

TH #1 HT 8RB L ES5IFMN

% 3 TH BER Fo ARIIR B MR A B 3440
T, FEHEIREMRBNT 0, RHFZEATH
FKIUET 2 DEARKPME, HAh 4 MR AR

2

2.1

=3 TH &K F REMEBRM

Table 3 Performance of heterosis in F» generation of TH population

AR 52 4 . F:

Trait Male parent Female parent Fa Hn Rt (%)
Pk =1 Plant height 81.31 106.43 93.87 95.75 1.88" 2.00
= 259740 Number of nodes on the main stem 5.33 7.07 6.20 6.00 -0.20 -3.23
fEK Panicle length 17.62 31.23 24.43 36.65 12.22™ 50.02
FHEE Panicle weight 6.30 437 5.34 6.52 1.18" 22.10
4 # Growth period 67.00 95.00 81.00 85.00 4.00° 4.94

“r RONEREEH (P<0.05) ,

723 el

indicates significant difference (P < 0.05),

“MY ROREFRWEE (P<001) , FHE.

indicates extremely significant difference (P < 0.01), the same below.
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Table 4 Performance of heterosis in F» generation of HT population

Wﬂﬁ A BEA - Fa

Trait Male parent Female parent Fo, H., Rim (%)
¥k Plant height 106.43 81.31 93.87 75.00 -18.87" -20.10
£ Z£F5 4 Number of nodes on the main stem 7.07 5.33 6.20 6.00 -0.20 -3.23
4K Panicle length 31.23 17.62 24.43 27.00 2,57 10.52
F# & Panicle weight 437 6.30 5.34 7.08 1.74° 32.58
A & W Growth period 95.00 67.00 81.00 87.00 6.00" 7.41

16 TH #Am, 5 MEMRA A FFEE R 7
B (K S, BRARLATE 8.33%~42.13%. FZEFHL
WERILT 0, BHmBE DN, FEIESSMH. KK
s KA mWENT 0, R\BIRES i

GFifweg. FREMERT 0, RUIEIE A BA 1E W
B bR RREAAE RN 0, RUIEIELE
T SRARTR T &, T 2O /N T 0,
RYIBEAE PO IR AR

&5 THBFREMERe RSG5
Table 5 Descriptive statistics of phenotypic traits in the TH population

AR mAE  RME CFE WMEE Wz = MR AR

Trait Max. Min. Mean SD Range  Skewness  Kurtosis CV (%)
¥ %1 Plant height 90.80 65.10 83.51 7.46 25.70 -1.27 1.18 8.93
25754 Number of nodes on the main stem 7.00 5.00 5.87 0.74 2.00 0.22 -0.97 12.67
FHK: Panicle length 34.00 16.30 26.40 5.28 17.70 -0.42 -0.91 19.99
FlH Panicle weight 12.20 2.58 5.92 2.49 9.62 1.36 222 42.13
£ H # Growth period 95.00 65.00 93.00 7.75 30.00 -3.87 15.00 8.33

7E HT BEkd, 5 AN MRAE SRR 5
(R 6), TR AL 8.32%~35.59%. FkiE A
BAHMmE, £FHmERLT 0, Mg

Ny DI o EEBEGE AR . R, RREE IS FEAR
KT 0, RUFEIR AT ELECRSE, FZETH. K
A IR RN T 0, RIIBEEAE PR E

< 6 HT BAREMEReER ST
Table 6 Descriptive statistics of phenotypic traits in the HT population

PEIR SN wAME CPBME WRMEE O RE Wz Vg fiE AR R
Trait Max. Min. Mean SD Range  Skewness  Kurtosis CV (%)
¥k Plant height 117.50 83.50 105.31 8.76 34.00 -1.09 1.56 8.32
F Z595%F Number of nodes on the main stem 8.00 6.00 6.73 0.80 2.00 0.55 -1.13 11.86
FiK: Panicle length 35.90 22.30 28.41 4.13 13.60 0.33 -0.91 14.53
T4 Panicle weight 12.84 1.95 6.90 246 10.89 0.54 222 35.59
£ H #H Growth period 72.00 58.00 65.60 6.45 14.00 -0.07 -2.09 9.83
FEEEAIK B2 XA R ], BT E MR . ZEHEita
22 ARFEAES RLEFABERENZEMHEENSE 7 E1E0A, TKSHP SEARMAEGH, ZEH- L0
MESH FLAEZ9 M 1:1, HPXTKS SEARMAA T, LMk

M T A5, 2 DEEHA Fo VI A 1664 Bk, f#
RUPR Y B, AR AL 1557 %, S5FERI3Et 107
Pk, R, 2B RBIL N 1501, HENFEAZ

LN 15:1.
23 EAERFRZMEREESHEEDT
FEAYAN ZE I B 84 2 BEE TR EUROR (R 8)
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Table 7 Segregation pattern of panicle type as well as stem leaf color in F> population

JERIN AL Fa M3 $FE Frequency (%) ER1ES
Trait Parental combination ~ Number of F» 0 1 2 3 Ratio
7 Panicle type TKSxHP 791 4728(374)  45.89(363) 3.16(25) 3.67(29) 15:1
HPxTKS 873 5.61(49) 88.32(771) 0.34(3) 5.73(50) 15:1
St Total — 1664 423 1134 28 79
ZEHFi Stem and leaf color TKSxHP 791 47.28(374) 45.89(363) 3.16(25) 3.67(29) 1:1
HPxTKS 873 5.61(49) 88.32(771) 0.34(3) 5.73(50) 15:1
St Total — 1664 423 1134 28 79

R, ZEMFBIOE: OME ), KOME (1D, ROEE (2, KOEE 3)

Panicle type, stem and leaf color valuation: yellow lateral panicle (0), purple lateral panicle (1), yellow dense panicle (2), purple dense panicle (3).
%z 8 F,AN[EEHA Shannon-wiener 214
Table 8 Shannon-Wiener diversity in different populations of F»
2N M FZETH LSS Tl LEH R it

Population Plant height Number of nodes on the main stem Panicle length Panicle weight Growth period Panicle type Stem and leaf color

TH 271 278 271 271 271 2.94 2.95

HT 271 277 271 271 271 2.94 2.93
HUCOF 2478, thm s BCORIRE R 20T Y, RRC SRR ZE M G AR R BS54
2.4 AERFMIRERMED T B R R EIEMAR, BN Z0 R R EEIE

TH #EK 7 MR EMIRME R M (R 9) & G,
®9 THE#HERZMHREX D

Table 9 Correlation analysis of agronomic traits in the TH population

26 BB P FZEATH 8IS T A H A ZEnMFit
o . Plant Number of nodes Panicle Panicle Growth  Panicle  Stem and
Correlation coefficient . . . .
height on the main stem length weight period type leaf color
# Plant height 1.00
FZ£97%L Number of nodes in the main stem -0.28 1.00
K Panicle length 0.00 -0.17 1.00
FHE Panicle weight 0.18 0.21 0.42 1.00
4= B ¥ Growth period -0.05 -0.05 0.53" 0.33 1.00
##7 Panicle type -0.20 -0.13 0.84™ 0.50 0.38 1.00
ZEH i Stem and leaf color -0.15 0.15 0.90" 0.41 0.33 0.87" 1.00

HT 4R 7 AR EMERM N2 (R 100 R R EAEFHEREZ LMK, SRR EE IEH
WY, R SRC. AEE WIAIBEA B AR IEAROG. Ko EEWGEM RN EZIEMK, SEHHIGE

F 10 HT BAERZMHREXM S

Table 10 Correlation analysis of agronomic traits in the HT population

1 28 Wi T K & BRSO RE 2HEe
Correlation coofficient PI.am Number of nodes Panicle Par{lcle Groyvth Panicle  Stem and
height on the main stem length weight period type leaf color
# Plant height 1.00
25354 Number of nodes on the main stem 0.49 1.00
K Panicle length 0.68" -0.03 1.00
FHE Panicle weight 0.23 -0.43 0.31 1.00
A E W Growth period 0.66™ 0.17 0.85" -0.01 1.00
! Panicle type 0.65" 0.38 0.55" -0.01 0.74" 1.00

ZEHBif Stem and leaf color 0.28 0.26 0.42 -0.12 0.61* 0.83" 1.00
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Study on the Inheritance Rules of Agronomic Traits in the Progeny
of Crosses between Local Species of Xinjiang Proso Millet

Zhang Dongjie'!, Zhang Zhejun?, Ayidingkuli-Shaheiduola?,
Sangtanati-Asikaer’, Wumaierxiati- Tahan'

('College of Life Sciences, Xinjiang Agricultural University, Urumgi 830052, Xinjiang, China;
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3Tuoli County Agricultural and Rural Affairs Bureau,Tacheng 834500, Xinjiang, China)

Abstract

spikes (TKS) and (yellow culm with dense spikes (HP), the genetic variation for seven agronomic traits, such as

Through direct and reciprocal crosses between two varieties of proso millet purple culm with lateral

plant height, number of nodes on the main stem, as well as panicle length were measured and the segregation of
stem and leaf color as well as panicle type in the second generation (F2) was examined. The results showed that
stem and leaf color as well as panicle shape segregated in both TKSXHP (TH) and HPXTKS (HT) populations in
F2. The segregation ratio of purple to yellow in stem and leaf color in the HT population was about 15:1,
indicating that purple was dominant to yellow and purple was controlled by multiple genes. The segregation ratio
of purple to yellow in stem and leaf color in the TH population was about 1:1, indicating that purple was
controlled by multiple genes. In F», the panicle weight of two groups was higher than the parental range, the
panicle length of HT population was higher than the parental range, and the plant height was lower than the
parental range, so there was transgressive segregation. The mid-parent heterosis in the TH population was more
obvious tha that in HT population. The genetic diversity indices of panicle type and stem and leaf color were the
greatest in F». In the correlation analysis, two groups showed an extremely significant positive correlation
between panicle shape and the color of stems and leaves, while other traits showed different correlations.

Key words Proso millet; Agronomic traits; Stem and leaf color; Panicle type; Transgressive segregation; Mid-

parent heterosis; Inheritance rule
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