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Genetic Analysis of Pant Height and Grain Traits of Wheat Micro-core Germplasms

ZHAO Qiu-yue, ZHANG Mi-mi, SUN Qing-peng et al (Key Laboratory of Agricultural Application and New Technology, College of
Plant Science and Technology, Beijing University of Agriculture, Beijing 102200)

Abstract Plant height and grain traits (1 000-grain weight, grain length, grain width and grain thickness) of 262 wheat micro-core germ-
plasms were investigated and analyzed under four environments. The results showed that there were abundant genetic variations in all agronom-
ic traits, with the ranges of 43. 04-141. 66 cm, 15.17-52.93 g, 5.29-8.48 mm, 2. 13-3.89 mm, 1.99-3. 62 mm, respectively. The gen-
eral heritability of grain thickness was the highest (89.70% ) , and the rest characters were in the order of grain length > plant height > 1 000-
grain weight > grain width > length to width ratio. Correlation analysis showed that plant height was negatively correlated with grain length,
grain width and 1 000-grain weight, but had no significant correlation with grain length-width ratio and grain thickness. There was a significant
positive correlation between 1 000-grain weight and grain length, grain width and grain thickness, but no significant correlation between 1 000-
grain weight and grain length to width ratio. The ratio of length to width was negatively correlated with grain width and thickness. This research
provided data support for further research on genetic effects of plant height, 1 000-grain weight and grain shape traits related genes using mi-

cro-core germplasm, and laid a foundation for molecular breeding of important agronomic traits such as wheat yield.
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Fig.1 Plant height phenotype distribution frequency under four environments in MCC
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Table 1 Analysis of plant height phenotype of micro-core germplasm

IR B2 ARSI E ;3 T BE AR5 B R o]
Environ. Mean + SD Range Kurtosis Skewness CV//% H /%
BJ2018 107. 05+20. 01 51.43~141. 66 0.17 -0.92 18.70 80.72
GY2018 107.42+19. 86 52.00~140.99 0.17 -0.93 18.49
BJ2019 99.51+20. 18 43.04~138.58 -0.49 -0.44 20. 28
GY2019 100. 61+20. 37 43.76~138.08 -0.50 -0.45 20.25
- Average 103. 65+20. 39 43.04~141. 66 -0.33 -0.65 19. 67

T :BJ. bR 6Y. HE

Note : BJ. Beijing; GY. Gaoyi
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grain traits in micro-core germplasm

Hi K Grain length//mm

$i%e Grain width//mm K5l Length-width ratio
g

RRE|

Item BJ2018 GY2018 BJ2019 GY2019 T BJ2018 GY2018 BJ2019 GY2019 T BJ2018 GY2018 BJ2019 GY2019 FH
Average Average Average
Y AR 22 6.52+ 6.53+ 6.84x 6.83x 6.69x 2.99+ 2.99x 3.03x 3.02+ 3.01x 2.18+ 2.19% 2.26x 2.27+ 2.23x
Mean + SD 0.49 0.48 0.54 0.55 0.48 0.23 0.24 0.23 0.22 0.20 0.20 0.21 0.21 0.20 0.19
AR S FE Range 5.29~ 5.46~ 5.75~ 5.71~ 5.29~ 2.13~ 2.13~ 2.36~ 2.33~ 2.13~ 1.74~ 1.73~ 1.60~ 1.88~ 1.60~
8.23 8.21 8.48 8.32 8.48 3.51 3.51 3.8 3.57 3.89 295 2.94 3.17 3.20 3.20
4% Kurtosis -0.27 -0.26 -0.34 -0.38 -0.63 0.22 0.34 0.46 0.04 0.50 .32 1.43 1.96 1.98 1.92
& Skewness 0.19 0.23 0.15 0.11 0.01 -0.51 -0.57 -0.18 -0.07 -0.24 0.93 1.03 0.81 1.04 0.99
AR TR CV /% 7.52  7.40 7.93  8.00 7.17 7.69 7.80 7.58 7.24 6.64 9.36  9.41 9.46 9.37 8.52
I SGEE ) H /% 86.36 56.53 53.52
Wi Ji )& Grain thickness//mm T-#i 5 Thousand grain weight//g
N 7 S
ltem BJ2018 GY2018 BJ2019 GY2019 T BJ2018 GY2018 BJ2019 GY2019 T
Average Average
SOl [EEY AN =3 2.87+ 2. 88+ 2.72+ 2.73+ 2. 80+ 29.22+ 29. 16+ 32.87+ 32.93+ 31. 04+
Mean + SD 0.28 0.29 0.21 0.21 0.20 5.96 5.95 6.15 6.23 5.57
AR S E B Range 2.16~ 2.15~ 1.99~ 2.05~ 1.99~ 15.17~ 15.20~ 20. 10~ 20.50~ 15.17~
3.62 3.62 3.46 3.50 3.62 45.62 45.00 52.53 52.93 52.93
4 Kurtosis -0.25 -0.25 1.77 1.68 -0.02 -0.38 -0.38 -0.21 -0.16 -0.41
i Skewness 0.23 0.17 0.51 0.53 0.26 0.16 0.15 0.34 0.38 0.24
AR R CV /% 9.87 9.97 7.56 7.50 7.14 20. 40 20. 42 18.71 18.91 17.94
I s S H /)% 89.70 73.99
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Table 3 Correlation coefficient between plant height and grain traits of micro-core germplasm

Hi5E KIEH HiLJ5
Grain width Length-width ratio Grain thickness

PR B AN
Trait Plant height Grain length
it Grain length -0.194""

#1758 Grain width -0.270" " 0.314" "
K T H Length-width ratio 0.051 0.600" "
FiJE Grain thickness —-0.045 0.137**
FkiFE 1 000-grain weight -0.289" " 0.636" "

-0.564" "
0.450" " -0.260" "
0.699" " -0.042 0.420" "

Tz FIRTE 0. 05 KFRLEHN; » + FIRTE 0. 01 KPAR BFMC CWR)

Note: * indicated significant correlation at 0.05 level; * s indicated extremely significant correlation at 0. 01 level (two-tailed)

FHP) | i ik 59. 9% , 3 E AR A0 2 Ry m ATl A, Bk fg
IR, R AR 23 52 AR R IR, T A ™ . IR
TP R R 9 AMRI AR RIS W BT BT R P AT
3N GEIR IR 72.3~78. 0 em PR ERAT SRR BRI R
PRSI HR G ER bk SRR B0 3 IE ARG, 25T I
EWEZmERENEZERRZ —, W H 5782 IEMK,
{AIF AR RT3 R S B AR A ™ i T 28 i v
3 R ST Wk 3 A 0h A R EEI BB us A 0] -
WK E FETRE ; Tt DUNE AT SRIEFT AL R
RPRE BESE R BUbk S TR AR IR AR S, 2Rl B A o
FEA R R S A R R 7 R A A A R B A
K, CA MR R, 2 %I E BN SRk
fm SR A ARG, AT IE A i, 3R R /N B T
SR A P R B, AT R AL R B bk s 5 R E 5L 1
FSE, 57 B e RN E IR . 4B P BRge R, 75—
FEPRE R A, A SR (BREE R ) S iRk S Al
o FHEAEBETE R M, SRR TS bR R B UG,
ek HERE S Ty iR . R MR bR ) st A%y Bk
SCEAE R TR SRS T R B R R
e A= 7 =1 R /YA EQR T S A =Y T A £ i A
TSR R R Y R AR R IE A 56 K T Sk T R
JEE GG, 5 TR E IO E MM . bR st & T kL
&, ARLR ) SGsAE T e

IARH ANERT 200 DL PLIE 2 F WP MR 5E
D7 TEFH D T W R o /N2 RARANEY) , e P e U FT LA
SR, 8 8 Al BRI S PR e
o, N AR IR v, o =R AR & S BUNE AR K
AR EIR” T P RE T T IR, B SR
T IEAERG 3 KR S SR R Bk R T
RIR, /NZE O R T b T R X B A B M T B E
Ty S A B B v 7y oy o ST P B S 7o SN B Y OB I
2% 5 [FI A BRR A3 ADRLREDT 2 55 3 A 3, et 2 Ao
AN BT IR AR /N2 B B R e R =L (A B
Ao B, SO 5T A — SRR R TR (b 7 ) AR A
BAASEA R, EARF RO
S 30k
(1] sz, P, k0, 55, RS XU N AR I e

HORFFEE[D]. R, 1996(6) :720-728.

RISk (AR, B, 5. ARAIZL RIS N R R 118t G 2 R
PERFFERL T ] FihF-,2021,40(8) :25-29,38.

[u

2

[l

(3] SkHS, INIDHE, SRR AR, 5. BT/ N8 i = BRI B 5 QTL 34T
(1], ZHVEWFR,2019,39( 1) :42-49.

[4] GIURA A,SAULESCU N N. Chromosomal location of genes controlling
grain size in a large grained selection of wheat ( Triticum aestivum 1.. )[J].
Euphytica, 1996,89( 1) :77-80.

[5] %, PNEAS, I, 6. P/ NE e B PRI [T ). 78
el R2F2#41%,2001,29( 1) :37-40.

[6] R, MR, 3057, 5. /N bR B Sk SRR S o347 ) ]
AR R, 2011 ,43(11) :13-16.

[7] CAMPBELL K G,BERGMAN C J,GUALBERTO D G, et al. Quantitative
trait loci associated with kernel traits in a soft X hard wheat cross[ J]. Crop
science,1999,39(4) . 1184-1195.

[8] FELR, 2%y, MIRAl X/ N S MR PR A M i PR S A
(1] SRS R4, 2020,35(4) : 16-21.

[9] KHUSH G S. Green revolution ; Preparing for the 21st century[ J]. Genome,
1999,42(4) :646-655.

[10] PINGALI P L. Green revolution ; Impacts, limits ,and the path ahead[]J].
Proceedings of the national academy of sciences of the United States of A-
merica, 2012, 100(31) ; 12302—12308.

[11] EVENSON R E,GOLLIN D. Assessing the impact of the green revolution,
1960 to 2000[ J ]. Science ,2003,300( 5620) :758—762.

[12] FXskis ST AR RiulS BIRIEE G H L N AR
PRI D] 2 : VAL IS, 2020.

[13] B, JEFTARIR Rhe12 o/ N2 BB Z RIS (80 MR T8 s
TRIIIRE D] W  PRILAM RIS, 2014,

[14] GOODING M J,ADDISU M,UPPAL R K, et al. Effect of wheat dwarfing
genes on nitrogen-use efficiency[ J]. Journal of agricultural science,2012,
150(1) :3-22.

[15] RICHARDS R A. The effect of dwarfing genes in spring wheat in dry en-
vironments. . Agronomic characteristics| J ]. Australian journal of agricul-
tural research,1992,43(3) .517-527.

[16] REBETZKE G J,ELLIS M H,BONNETT D G, et al. The Rh¢13 dwarfing
gene reduces peduncle length and plant height to increase grain number
and yield of wheat[J]. Field crops research,2011,124(3) ;323-331.

[17] SAVILLE R J,GOSMAN N,BURT C J,et al. The ‘Green Revolution’
dwarfing genes play a role in d-isease resistance in Triticum aestivum and
Hordeum vulgare[ J . Journal of experimental botany,2012,63(3) ;1271—
1283.

[ 18] aizs. REFTEER Rha 18 X5 a8 N R Z I ERASN M HATI NI GA
FOMEIRZ[ D ]. #0052 : PHALARMRHER A, 2016.

L19] Aa[hpf, B A, FEP AR, “ LA e/ NEE M ge ke [ )], Z20E
PR, 2001,21(3) :72-75.

[20] FIEA, THE, BIZRAL, 5. /Nt M= R R IR BN Z 4 ) ). 7
FAAOIAAAR,2002,15(3) ;13- 16.

[21] SR, 2R R g, WORFRE N B R P IR LT ). 18
FELl 2 ,1989,2(2) :27-31.

[22] sl Vi, XU, B, KRR N GIGR BRI SR E A Y

[1]. rEAIRRF,2021,54(3) :583-595.

LINN TAY ZAR. /NEWREHT AR Rht9 8 N AT ZR 5

Wil D] 4 : PHALARIE:, 2017

[24] BB, 0PN BEE. /N F B AR RIS B E I €8 R BREE
SyHrlI]. R AR, 2012,41(8) :34-36.

[25] BFLf, 0, i, 4. 30 DA NEes S/ RIS R LT ] Rl
R}#,2018,59(7) :1108-1110.

[26] PAZRAL, 0, o, 5. ANriks Nt Bl R S HAT R
PR . 2225 Er I, 2001,21(4) 76-79.

(T#% 45 7)

(3

[t



50 57 2 RIEMEE K4 S R R SRS R S b At b X I 45

LAV 205 g i, DAL 1 00 ROK A Bl 5 BB 5T
Hh X T ERR FORZE A BT PO 2 R G U R A T

YU, BURIRZ Az HT I ERG o 5 WK 28 22 i B P T
%o [FINESFERpE TS IR AR AR U R U G 0K

£6 AREXRBMHREFRLR

Table 6 Comparison of disease situation of different maize varieties

KPR Leaf spot disease

JNBER Small spot disease

JRIESR Grey spot disease B5J% Rust disease

B A W R TR Wk R ik it

Code Variety name Disease  Diseased plant Disease  Diseased plant Disease  Diseased plant Disease Diseased plant
grade rate//% grade rate//% grade rate//% grade rate//%

1 Wik 51 1 0 1 0 1 0 1 0

2 Wrikok 52 1 0 1 0 1 0 1 0

3 Hrtd 337 1 0 1 0 1 0 1 0

4 i 15 1 0 1 0 1 0 1 0

5 Firfdh 2 5 1 0 1 0 1 0 1 0

6 Tk 3 5 1 0 1 0 1 0 1 0

7 TifEh 4 5 1 0 1 0 1 0 1 0

8 B ) 1 0 1 0 1 0 1 0

9 A 1 0 1 0 1 0 1 0

10 Hikhi 1 5 1 0 1 0 1 0 1 0

11 AEEER: 1 0 1 0 1 0 1 0

12 =% 3 5 (CK) 1 0 1 0 1 0 1 0
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