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Distribution of Wheat Varieties ( Lines) Hardness in Huanghuai Wheat Region and Their Influence on Yield and Quality Characters
ZHU Bao-lei, CHEN Jin-ping, SHI Ling-zhi et al
Abstract

for wheat quality improvement, the relationship between yield traits and quality traits was analyzed.The results showed that in Huanghuai wheat

(Xinyang Academy of Agricultural Sciences, Xinyang, Henan 464000)
The main wheat varieties (lines) in Huanghuai Region were used as experimental materials.In order to provide theoretical support

region, the proportion of hard wheat was the highest (67.37%), while the proportion of mixed type and soft wheat was low, which were
11.05% and 21.58%, respectively.The hardness value was widely distributed, ranging from 18 to 85. Through the analysis of the relationship
between different hardness types of wheat and yield traits, it can be seen that soft wheat was significantly higher than mixed wheat and hard
wheat in yield and 1 000-grain weight index, but there was no significant differences in grain number per spike and single spike weight index
of different hardness phenotypes of materials, which indicated that grain hardness mainly affected yield through 1 000-grain weight.The rela-
tionship between different hardness phenotypes and quality parameters showed that hard wheat was significantly higher than mixed wheat and
soft wheat in blending time and SDS sedimentation value parameters.The results showed that grain hardness was closely related to yield and

quality traits, and could be used as an important auxiliary means in wheat breeding.

Key words Grain hardness; Yield ; Quality ; Breeding

TEB T R rpobe L A 3 2 B R S ORI Y il B MR 2
— XN PR RN T SR A A R, AR
INAEHFRE A JU LT, 8 30 /N2 T e R 3 R A RS A
FERGTAE 3 B, B NWFFE R B, b b B 3 32 252 o T
5D Yt PRBERE T — Xk S AACHE R A e (A4 A5 A 1k
R . b 7 F Ha(Hardness) {7 15 F ) 2 S3EA
puroindoline a I puroindoline b 5 5l & /N 27 Ff 0 18 FEHE 1LY
O3 T AR SER ARSI R A AR s H AR P BUN A
RN . F B AT R Ik, 8 /N2 H 5T puroindoline 45 {7
AR C A KB RIS, 78 Pina W, S4B A 10
Fils £ Pinb w  SEAi AR RERIZ 0K 18 R Bl b Tt f%
WIFERITRA 3 T2 puroindoline ZijRERYIE PRI 7E 2 18 /)N 22 it
Bokak S BURESE ™ B SLR IS AAAR R 1 1 i 1 i
RATT 1RSI BEAl . B X2 FR I 5 K /N 22 4 7
b I FEZHLIX AN A (FR) 7 i R B AR
FLEFPRLAE RE Z (A1 OC 3R iz ML IX /N 22 B Fh TAE SR A2
WEH O R E S A A5 M 25 F M s 2
AT EBEIE Lo T RPRLAE FE XS /N2 0 T i 5T A
PERFE A AT TR F 5 . BB WS & B, Al N
E&mA

Tk = AWK Z T E (CARS-03-05B) ;7 & 4 ) &
L3 R4R %R B (£2010-01-01) ,
KEE(1989—) , B, MhREA,FFREI R, ML, AF
NEFEFHLARBZARL, « BEMEL,IHE R, MR
R F D EEAEFT AR

2021-01-30

EEEN

WimBEH

HA RIA) puroindoline 3 5 AU fd £ i i T i Jo RS o3 i SO A7
FERE XS, Chen 25 HFSIA N 768 /N4 Pina—D1b
JISIRUAE A i SO R T ) TR 28 8. 35 4 F Pinb—-D1b 25
T, R B, B A AN AR R S R R
MR B A G , ERPIC ISR B AN A 5 B LA o B
WER . JAHaAR SR BT e W R B 1 5 T A £ S
FPORDG, HIS Ry R RE A KA P AH DG R B AR A2 2
RUMIRTE o WL BT SE R I, b b A 7 322 32 5 R A 42k
WAL, BT EE IR AL R R el R AR R AR B
BN BT, B 2 WA M UESZ IX 3 2 A K
HAETFME YN SRR (R ) PFERLAE B 5 & BT i
PRI R, B A R X NE L B AR S S i

1 #REFAZ

L1 ReAr R EENRLE  (EAPPRE 190 fy, 2 4
FE R RS X R TEFAE A R (R ) KB IEAF s
XSAH R EFHET 2017—2018 4 B2 43 57 R T8
PN THT g Al R 22 Rk 8 e DX a0 e bl SR FH BEIL DX 20 355
BT, BRI 4 17,474 1.5 m A7HE 23 om, AR
225 J5/hm’ 3 YRS . FH AV HRR] 23K H

1.2 FEWRMERERGNE SRk pke s i & E
SR Bk RS W R vk At {2 ( SKCS4100 Perten Instruments
AB,Sweden) Il 5, F| L £1 4} (Perten DA 7200) il 5 7
SO BRI 7 &, Zeleny—PURE(E AU 2 2 1R AACC ik



36 B A

2021 &£

W 56-61A 1) J5 vk R #3517, SDS-VIYE(E &% GB/T
15685—1995 % 1] 1/3 (RFAIRFI AN 1 g HORHIE o $RIRAX
SR I 5 2R F 36 [ National 23 w] 8 F1 i 12 5% 42 ( Mixo-
graph) FEATICR , B8 B e s LA A4 TR S 18 Sun ™
W AT

1.3 Zita SR Microsoft Excel 2010 347 5EA PR 1
Gt oz, SR SPSS V 17.0 SEFThPhiag i 15 = i
PRA S B HER 14 7 2253 T A2 8 LA

2 ZER55%H

21 AR/NERM(R)FFRBESFHLER B R
RCRE BT 0 UL Lo 5B 05 T b o /N 22 R 50 B
2, N 1284, Heih 67.37% G 22 TR T 22 i Bt 370,
S3AR 21 4L AN LA 1A 11.05%F0 21.58% , i BB AE
B AE X PR T S A /N2 i R IR . AR B ) R
ANKEF WEE A2 118 OB (/N (18) , VFR) 168 (1 i i
R (85), it A 4 56 b4 Rk 1% B B35 (E 7 18 ~ 85, - 34 i i
B 159,78 5 ZECH28.24% (1) o 78 5 R AT A, FPkLAg

JEAE B A2 X A 22 5 B, U IH I X /INAE Z [ A7 AR R Y

TN A 2557
160
-
. 120 ==
£
2 gl
40 —E
0 ;
$IR R R

B E AR Hardness types
1 FEREERBM/NENHLE

Fig.1 Comparison of the number of wheat with different hard-

ness types
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Table 1 Classification of grain hardness of the tested materials in Huanghuai wheat region

HA(R) SKES 1 mdn( %) SKES - man( %) SKCS | (%) SKES | (%) SKCS
Cultivar B Cultivar B Cultivar R Cultivar s Cultivar A
(lines) SKCS (lines) SKCS (lines) SKCS (lines) SKCS (lines) SKCS
hardness hardness hardness hardness hardness
WEH 118 18 22182 37 B 101 63 B 14 67 BAc 982 71
e 17 22 EFR} 028 40 BE45 63 FH 65 68 FHHE 55 71
B 5 23 JHZ 22 40 2 10T07 63 w3 21 68 3 58 72
LS6109 23 BLA 99 41 BN160 63 HEFZ 0882 68 ik 18 72
W 1= 24 ok 47 42 B 9694 63 P 1242 68 #%E8E 72
B3 41 24 LR 8 42 BAe 201 64 ZHES55 68 Gz 8 72
Hk 64 26 JiZ 19 45 gz 11 64 ¥ 0856 68 1E3H 00712 72
JiZ 16 26 12 6073 47 WiE S 64 W 2056 68 Bk 160 73
WE3E 27 HAk 3217 49 %3 34 64 % 31 68 B8 e 73
i 19 28 Bk 4023 52 FS059 64 Bge 211 68 N1 E 74
% 9917 29 Hode 17 54 [ 301 64 W 35 68 FE 12 74
Ak 186 29 WE2E 55 gz 9 B 64 %K 28 69 Bz 7859 75
e 10 = 30 Sqz 8 56 HPEHEZ 043 65 JHZ 26 69 P4 979 75
# 4z 9901 30 w15 56 3 21 65 R 6 5 69 HE 379 75
% 13 30 86(79)-128 56 04 1 36 65 Sz 6 69 w51 75
TiZ 156 30 B 57 Y 0319 65 &4 8968 69 HEF 0519 75
B 864 31 fe# 6% 58 Je5t 841 65 T 023 69 NS 184 75
ik 1298 31 O 116 58 #Fl 316 65 e 15 69 PRI 919 75
Rz 004 31 Wz 47 59 %3 05159 66 B 14 1) 69 Bk 202 75
J& 8425B 31 FR2E 59 4 026 66 FRZ 9023 69 g 9307 76
I 0418 31 #:3% 0054 59 {IEH 9433 66 KL 158 69 e 76
55 31 B 24 60 B 208 66 NZ 188 69 23 76
KR 6B 32 3 52 60 ¥3 98 66 JA# 18 69 B 20 77
R 113 32 B 1023 60 i3 875 66 124 803 69 Feplifgd 1 77
3 103 32 rhE & 61 gz 3 B 66 [ = 802 70 hE 9302 77
e 418 32 2422198 61 3 68 66 3 7698 70 11§ 6172 77
218 32 42K 1108 61 EE3 66 JHF 24 70 P 20 77
4 207 33 #3751 61 B3 49 66 IR 2122 70 A 0708 78
HE1E 33 HiFE 22 62 ST 58 67 127 7030 70 &I 16 79
B3 33 /IME 81 62 FflifEAE 10 2 67 %3 18 70 g 8901 79
5% 118 34 4 416 62 RS 67 Bk 26 71 JEZ2 23 80
L8 5 34 FfEE 125 62 {EJ# 4110 67 Z#E 11 71 HF 366 80
HE#E 9987 34 JHZ 13 62 EHF 101 67 523k 106 71 R 793 81
FE 75 34 B4 63 B 0208 67 3 18 71 13 053 81
F3K 0818 34 AR 19 63 T 805 67 FBE 583 71 BT 998 82
£ 4185 35 7565 63 1LE 198 67 JE 2 27 71 W 19 82
Ji% 95 35 BeAk 225 63 295 67 BRFE 15 71 65 83
Pk 2419 36 ez 13 B 63 HE35 67 VPRl 415 71 ViR 168 85
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Table 2 Comparison of the yield characters of different wheat varieties

2 135.85~10 094.25 kg/hm” {H3E{AAS R ZHONK, Hy 18.83% (Tlines)
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e o | N . — 5[ THRIEL THIE R s
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I 5 TR PR 55 240 T 5 B =2 A AH DG R B80S , i T 1 3t per ear// 4~ weight//g  weight/g  kg/hm’
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Table 3 Comparison of the quality characters of different wheat varieties (lines)

i Py T AT 3 Zeleny={i R {E SDS PiyEfl gy}
ﬁj‘l H PﬁtE Bi‘.?' tﬁt Wet gluten Zeleny sedime- SDS sedime- Peak time

em roten conten content // % ntation value //S ntation value // mL min
{8 Mean 14.45 32.97 47.58 16.89 2.27
A5kl BBl Range 12.3~17.23 27.82~39.86 30.21~72.07 5.35~30.2 0.88~6.61
A 2R CV/ /% 7.32 7.68 15.57 27.41 42.88
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Table 4 Effects of hardness on wheat yield characters

WEET MR TRE REE R
Hardness Grain number 1 000-kernel ~ Grain weight Yield

type per spike weight /g per spike//g kg/hm’
X5 Soft 50.05 a 50.49 b 2.55a 475.70 b
BE Mixed 49.64 a 51.59 b 2.54 a 470.32 b
figfi Jfi Hard 49.78 a 53.80 a 251 a 483.01 a

1 : PR FE NG SRR TE 0.05 /K728 5% i 3%
Note ; Different lowercases in the same column indicated significant differ-
ences at 0.05 level
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Table 5 Effects of hardness on wheat quality characters

U] HARTE R P THI A 7 Zel-TIRE(E SDS—LIEH I 8]
Hardness Protein Wet gluten Zeleny sedim- SDS sedimen- Peak time
type content // % content // % entation /S tation value // mL min
R Soft 14.38 a 3283 a 46.73 a 16.11 b 2.04 b
R4 Mixed 14.34 a 32.56 a 47.02 a 16.98 ab 2.09 b
fifi 5T Hard 14.56 a 34.07 a 47.80 a 17.89 a 237 a
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Note: Different lowercases in the same column indicated significant differences at 0.05 level
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