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Genetic Diversity Analysis of New Wheat Varieties from Different

Origins in Huang-Huai Wheat Region
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QI Xue-li?

(YInstitute of Agricultural Economy and Information, Henan Academy of Agricultural Sciences, Zhengzhou 450002; 2Seed Administration Station of Henan
Province, Zhengzhou 450003)

Abstract: In order to systematically understand the current status on the genetic diversity of wheat varieties from different origins
in Huang-Huai wheat cultivation region, 109 newly-released varieties from this region were investigated in this study. The genetic
diversity analysis and comprehensive evaluation based on 12 agronomic and quality traits were carried out by using Shannon-Wiener
diversity index (H’), cluster analysis, principal component analysis, regression model construction, etc. 84 and 25 varieties were
collected from the southern and northern part of Huang-Huai wheat cultivation region, accounting for 77.1% and 22.9%, respectively.
The wheat varieties showing strong gluten and medium strong gluten accounted for 11.9% and 16.5%, respectively. The variation
coefficient on 12 traits ranged from 1.66% to 76.64%, with an average of 11.37%. The variation coefficient of stabilization time was
the largest, and the variation coefficient of bulk density was the smallest. The H’ index on 12 traits ranged from 1.50 to 4.65, with an

average of 3.78. The H’ index on basic seedling was the smallest (1.50), and the rest H* were above 3.00. The H’ on 12 traits of wheat
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in the northern part was higher than that in the southern part, with an increase of 24.7%-188.6%. The increase of growth period was the
smallest, and the increase of basic seedling was the largest. At the square Euclidean distance of 10.0, 109 wheat varieties were grouped
into six categories, mostly being coincidence with their origins. There were significant or extremely significant differences in bulk
density, growth period, spike number and water absorption rate of wheat varieties from different origins, part which were 0.9%, 3.5%,
11.0% and 4.1% lower in the southern than that in the northern, respectively. The cumulative contribution rates of the first six principal
components of wheat varieties from different origins had little difference, with 80.25% in the southern part and 83.33% in the northern
part. The comprehensive scores of wheat varieties from different origins were strong gluten wheat > medium strong gluten and
medium gluten wheat. The richness and uniformity of wheat traits in the northern part were higher than those in the southern part, and
the evolutionary potential was higher. The five traits of spike number, grain number per spike, bulk density, protein content and water
absorption rate could be used to evaluate the comprehensive performance of northern part wheat varieties. Gained from these results, it
is suggested that future improvement of wheat varieties in the southern part would profile from enlarging the genetic basis. The six
traits including growth period, spike number, yield, bulk density, protein content and wet gluten content could be used to evaluate the
comprehensive performance of wheat varieties in this region.

Keywords: Huang-Huai wheat region; new wheat varieties; diversity index; cluster analysis; comprehensive evaluation
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Table 1 Species and regional trial groups of new wheat varieties in Huang-Huai wheat region

TS5 AR A4 R Tt XAk 45 Fs A4 FR Tt XAk 5
Serial number Variety name Species Regional trial group Serial number  Variety name Species Regional trial group
1 YIS 5 Fe At TEA S X 56 JRIfFE 658 JApE WAL X R
2 H# 16 Fe At TOMEA S X 57 B4 418 JeApE HIEA L X R
3 Bk 45 Fe At TOMEA S X 58 ez 728 JeApE HIEA L X R
4 Rudfid 75 A WA X 59 MARE 1S Ak HIEA L X R
5 742 804 At HIEAEZ X 60 R 791 Ptk A EX R
6 P-4z 658 At HIEAEZ X 61 MAEZ 998 Ptk A EX R
7 4E 1 865 At HIEAEZ X 62 X7 108 Ptk A EX R
8 TS5 S AN L EX M 63 e 178 AN HLER I
9 W 77 SR HRAEX I 64 P 629 SR FOE R E K
10 Wk 45 A A X 65 HEZ 51 A TMESFE X B
11 1 1033 A HIEALZ X 66 B 68 Ak HEALZXE
12 M 15 A HIEALZ X 67 W95 Ak HEALZXE
13 4 116 AN WA EZ X 68 et 0628 AN WA E XA
14 F55 AN WA EZ X 69 515 360 AN WA E XA
15 R4l 981 AN WA EZ X 70 A 116 AN WA E XA
16 e 47 AN WA EZ X 71 AR 1212 AN WA E X
17 L 8 5 At HIEALZ X 72 %5 1350 A1k HEALZXE
18 1 1165 At HIEALZ X 73 R 608 FAE HEALZXE R
19 M 22 At HIEALZ X 74 btf5 0313 FAE HEALZXE R
20 TH 1428 At PO X 75 #E 9T Ak HEALZXE R
21 §E 3 762 AN WA EZ X 76 B 116 AN WA E XA
22 M7 336 AN WA EZ X 77 it 19 AN WA E XA
23 M 1818 A TOMEA S X P B 78 it 1615 FANE OMEA S X
24 % 52 A TOMEA S X P B 79 i 1309 FANE OMEA S X
25 FHE 65 At WAL X 80 3 37 Ak HEALZXE R
26 7G4k 235 A PR X 81 3 12 AT BOEASE X
27 #£1% 306 A WAL X 82 Y 180 AN HEALZXE R
28 Bz 38 At WAL X 83 Ak 988 AN HEALZXE R
29 AR 11 A TOMEA S P B 84 Rk 981 FANE BOMEA S X
30 Rk 1026 S WA LR 85 #7807 A WL X AL R
31 £ 58 AN TOMEA S P B 86 4 55 FANE TOMEA A KL A
32 P4 733 AN TOMEA S X P B 87 57 U8 FANE TOMEA A KL A
33 Hiite3Z 568 A WAL X 88 782 AN B XL
34 ®Rik6's At WAL X 89 441 700 AN B XL
35 A< 4199 A PR X F 90 X#%5%5 AN B XL
36 FAlAEHE 23 A BEAZE XH Fr 91 Fi% 30 AN FEAE XL
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Serial number Variety name Species Regional trial group Serial number  Variety name Species Regional trial group
37 F i 21 AN HIEAEZ X 92 % 578 AN B XL
38 % 505 FeA Mt TOMEA A X F 923 ok 44 FAE BOEA A XKL A
39 47 8062 FeA WEAEZ X 94 BRI 44 FAME BOEA A XKL A
40 Bk 117 FeA Mt TOMEA A X F 95 ik 083 FAE BOEA A XKL A
41 137 6052 FeA WEAEZ X 96 T3 6079 FAME BOEA A XKL A
42 Wi 0891 it HIEAEZ X 97 1 6032 AN FEAZE XL
43 R 160 o BEAZE X 98 “1t 373 AN FEAZE XL
44 24 1589 it HIEAEZ X 929 2% 0435 AN FEAZE XL
45 8720 AN HIEAEZ X 100 i 42 5 Ak FEAZE XL
46 2} 1701 FeA HEA X 101 ZFIE 36 FAE BOEA A XKL A
47 WEfi 1510 FeA WEAEZ X 102 i 28 FAME BOEA A XKL A
48 1k 415 FeA HEA X 103 i 29 FAE BOEA A XKL A
49 Pz 115 Fe At TMEA S X 104 2 30 Ak TMEA S XL
50 iz 150 At HIEAEZ X 105 RE 89 Atk HEAE XL
51 GRS At HIEAE X 106 FR125 A1k A EZ XL
52 P42 803 At HIEAEZ X 107 ik 49 Atk FEAZE XL
53 Hi£ 9188 At HIEAEZ X 108 W 99 Ptk A EZ XL
54 13k 706 Fe At TEA S X 109 HZ 30 Ak A XL
55 HRUE 666 Fe At TEA S X

1.2 e Link
SIREFIRUE N2 (GBIT 17320—2013), X #yEFIX 109 A~/ i DL 1 i & =
R & WoKE. REMN T3 EAREE>14.0%. BB &E>30%. BKE>60%. &g
I [8]>8.0 min SR/ s S E>13.0% FRIH & E>28%. W/KE>58%. 8 7E I [A]>6.0 min JyH 5%
Wi/ EEEE>12.5%. WHE & E>26% K E>56%. FasE i [8]>3.0 min AT i/ EARE&E
<12.5%. R <26%-. WK <56%. FasElla)<<3.0 min AL,
13 ZitrsE&k
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MR % 0 A SR E A L, In Dy AR AT T B OO B X ST X
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NG R KEEFI= 5, 00N 4.16%F1 4.19%. H AR 5 MR R REEEFTE 5.37%~7.05%. EifEZ X
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Table 2 Variation and diversity index of 12 traits of new wheat varieties in Huang-Huai wheat region

PR Trait AR S A CV/% H’

Variation range Mean P ey T rey ey T

Huang-Huai  Southern part  Northern part Huang-Huai Southern part Northern part

£ E Wlld Growth period 216.0~236.8 226.6 2.05 152 0.89 4.09 2.19 2.73
¥k Ei/em Plant height 68.2~88.9 78.0 5.37 5.49 4.80 4.27 2.13 2.75
FEE (75 78/hm?) Spike number 370.5~7425 617.1 8.74 7.81 4.85 4.10 1.74 3.00
FERI%L Grain number per spike 30.6~54.4 343 9.02 9.93 4.67 3.81 1.89 2.94
T-¥i #/g 1000-grain weight 37.1~55.9 44.3 6.20 6.12 6.38 3.94 2.02 2.87
7=/ (kg/hm?) Yield 6685.5~94275 86436 4.19 4.26 3.76 4.65 2.32 3.22
FATH/(J3/hm?) Basic seedling 225.0~3375 273.0 6.01 5.22 8.23 1.50 0.44 1.27
25 /(g/L) Bulk density 754.7~842.0 803.8 1.66 1.56 1.84 4.14 2.07 3.11
5 3/% Protein content 12.5~16.8 145 5.41 5.24 5.98 3.09 1.38 2.71
T TH 5% /% Wet gluten content 28.0~38.3 325 7.05 7.31 6.23 4.02 1.91 2.94
%72 ) [8]/min Stabilization time 1.4~26.1 6.2 76.64 71.12 92.88 411 1.91 3.11
% 7K /% Water absorption rate 54.5~65.9 59.7 4.16 3.91 3.32 3.67 1.93 2.90

2.3 EHEZRXAFRERIFEMNEFRHAEZMERSHEM IR RELR

231 BERMEFRHEEMRSHEMSF B 84 MR HTE 044~2.32, I8N 1.83 (R 2). M/
N HIRCRIR 5, BN EEARH . BEARH . EEE R B3 MR HEFIIET, HAR 9
MR HTEFIE L b, R NEMR =, AEH. e, BE. TRE, Bk, e
[T IR TATET /s a 30 &/ B Ui £ W el Lt U T

232 dth/IEFHSMEBHRSHEM S ALH 25 ANRFH HPE 1.27~3.22, PN 2.80. F A —FE,
bR NE P RORIIR T &, BUNREART . BAN. BARSGE. EFM. tha 4 MERK B 7EF51E
PAR, Hok 8 MRRM HI7ETRME L |, RALR /N EMFI &, AE, REni. B, @mms
BRI WROKEE. TR E S R MR

233 mMA. dth/EFSRMEZHRSHEMEER b 12 MR B80T, HiEN
24.7%~188.6%, PN 63.7%. FHri AR E ISR RN, AR RIGER R, LLERY, JbhhE 12
AR CRFGREARED MFEE. IO TR, .
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241 FEZEXNEHRMPORESN ETLR2DRZEMBFER, 7K 210.04b, 10941225
FRBR AN KIS (ED o AFEERE RN PERFFE WK ANKEFENERFIEREEZER . K
BIEFERIR10260 15219, EEMAZLLFIONMFN (HH017.4%) , BRI AL /NESL, HAb18/4N5 R
FNE . BRBNEEAOREGE., BIG SRR, RENEEK, mEET. BEICRELKL6. Hik
38. EZASEEONN RN (LK8.3%) , 3NALA/NE, 64 EA/INE, BRLASEF AT SRE AL, HAhSA SR 4
WOATRE N . SRR NERE, BARSEY RS, RENRRK, BEHSE. M. THE, 78
W E, BRI B, BRI FELA804, “F22658. W&ZZ3TE41A Mt ([H37.61%)
B3N AL AN AL, HAB3BAN I N /N o SR NFERE I LG, 7R — . SRBFIV AL AR 1S 22998,
RAEL16. (527285520 M ([Ai1018.3%) , AEARIA/NE . KB NE R, BORSE. R E
B Fu iR Rk, BB VARERAR88. HARISLI2AN AN ((HHK1.8%) , BIAM A /INE. ZEHNE
FRRIE, TRIE., PR, R, BUKER NS, BAERIOVRR. &, EEMEE. ekt 2
BEVIARE R4S . #5529, 6079518 Fh ((FE16.5%) , &AL F/INE . BN R
L KRR S, EEIRK, BuRE. EEEXNERAOR S EBRAEE, 405 1E14.0%0L |,
Ty 2 B AE30%LA |, WK AES8%LA b, HLRHS S Fa okl SR AR [ — K

242 EEZXAERIEM/NEZFHEMMERCE DA FERIE /N T BRI R LG T, 45
WF3. JbA/NEEEM. B R, AW, FE. BARSE. BENE. BUKEK T, Hi,
REAREEES, EEW. B WKEEREEER. M/ EkRE. B TRES T, H
ZERWREZE ., M /NERE NG02.2 g/L, HdbF (809.2 g/L) {£0.9%; M /NEAFHIN224.8d, ELL)HY
(232.9 d) £23.5%:; 74 Jr /N FE % 9600.1 75 #/hm2, Lok Fr (674.3 /55 /hm?) i£11.0%:; F v /N2 R7K #£59.1%),
HAbF (61.6%) 1%4.1%.
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Fig.1 Cluster analysis of new wheat varieties in Huang-Huai wheat region based on 12 traits
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Table 3 Comparison of traits of different groups and different resource origin of new wheat varieties in Huang-Huai wheat region

IR Trait KB Group HKJEHh Resource origin
I i I v v VI #4 /v Southern 4t /v Northern part P

£ E #A/d Growth period 226.4c 229.3b  226.0c 221.6d 220.6d 233.1a Zginfi 232.9 0.000
Fk#/cm Plant height 79.3a 78.2ab 79.9a 74.5b 72.8b 76.6b 78.3 77.0 0.192
T4/ (J7RE/hm?) Spike number 596.2¢ 662.32 616.b 589.5c 37504  676.6a 600.1 674.3 0.000
kL% Grain number per spike 33.7c 31.9d 33.7c 35.2b 53.3a 34.2c 34.4 33.9 0.469
i E /g 1000-grain weight 44.5b 44.7b 43.9b 44.7b 54.4a 43.5b 445 43.7 0.170
7 &/ (kg/hm?) Yield 8730.8a 8791.2a 8671.3 8282.6b 9003.8a 8776.la 8 609.5 8 758.2 0.071
HEAT(J3/hm?) Basic seedling 272.0b 266.7c  270.5c  280.1b 307.5a  270.8bc 272.8 273.6 0.825
255 /(g/L) Bulk density 799.2b 814.6a 803.2a 799.6b 801.0a 809.4a 802.2 809.2 0.019
B 19 ¥ §/% Protein content 15.3a 1532  143b 139  145ab  14.2b 14.4 14.6 0.443
FETH A & §/% Wet gluten content 36.0a 32.4b 31.6b 31.2b 32.5b 32.3b 325 325 0.966
&€ I [8]/min Stabilization time 5.4b 17.9a 5.3b 4.7b 4.8b 5.0b 6.1 6.4 0.769
WK 7K 2R 1% Water absorption rate 58.6¢ 60.7ab 58.8c 59.5b 63.7a 61.9ab 59.1 61.6 0.000

[FAT Bl [F AN NS - REROR AN R R 22 5 i 3 (P<<0.05)

Different lowercase letters after the same line data indicate significant differences among different groups (P < 0.05)

25 EHEEZEXNEMEMEETMN

25.1 HAZXAERFEM/NEZHRMERS SN T 12 MEROFRS ISR (R4 RW, M
INZERT 6 AN RS B TTHRER N 80.25%, RENL WL 84 AN/NEEELFT 12 MR K ZHUE B . BB 1 EROHE
fE{E 9 3.08, TiHk# A 25.69%, F T IRBAEEAL, FRHMGER, FEHEBNIERER=E (0.48), FHk
BB FAFE R EE (-0.48); 3 2 FMAHFIEE S 2.08, TTEk3N 17.34%, FERW= 8. HAKE
B, BEHBSENGES, BIERRMES 58 041, 047, 0.55; % 3 FMAHHE N 1.55, THERE N 12.94%,
TN E ., REM A BoKFRIRMEE, RHEREE %] 0.60. 0.45. 0.45; 55 4 TR/ RHEE N 1.19,
THRE N 9.95%, EE MR . RAMRSE. RENFNER, hEaRENERIEREHE (0.46), &
FRR SR, e i [ B i AURF AR A Rl (-0.49. -0.45); %5 5 T 4FAE(E N 0.98, TTHRE N 8.20%,

FERBAEF W MRS IE R, MREA B IERHE R EE (0.51), A H WA B I ARHE = (-0.41);
556 ERUMRHIEME N 0.74, TTRRFE Y 6.13%, LEACE ™ &, FAEKEE, FHEMEHE 75 0.45. 0.65.

®4 BEZXTESRFEMNEFGME 6 MERSOIHEEE, FHEE, EERBRITTREME
Table 4 Eigenvectors, eigenvalues, contribution rates and cumulative contribution rates of the first six principal components of new

wheat varieties resources from different origins in Huang-Huai wheat region

WiH LERIN 7 Southern part Jt - Northern part
ltsm Trait ERA LAY 2 B 3 B 4 ERA 5 BB 6 FEA LERAY 2 EAY 3 B 4 B 5 A 6
PC1 PC2 PC3 PC4 PC5 PC6 PC1 PC2 PC3 PC4 PC5 PC6
HRAE [ LEFW 0.33 0.36 0.03 0.18 -0.41 0.12 -0.33 -0.05 0.09 0.54 0.43 -0.13
Eigenvector
b= 0.27 0.05 0.03 0.46 0.51 -0.09 0.15 -0.28 0.35 0.34 0.19 0.27
FHE 0.48 -0.28 0.04 -0.06 0.19 0.06 0.31 0.18 0.54 0.11 -0.26 -0.12
Uk -0.48 0.12 0.13 0.00 -0.17 0.02 -0.37 -0.30 0.00 -0.04 -0.30 0.36
THiE -0.33 0.29 -0.06 0.29 -0.14 -0.33 0.27 -0.19 -0.11 -0.38 0.66 -0.01
PR 0.13 0.41 0.35 0.31 -0.08 0.45 0.32 -0.38 0.02 0.14 -0.29 0.06
JEAT -0.34 -0.04 0.22 -0.06 0.37 0.65 -0.25 0.32 0.18 -0.44 -0.13 -0.12

NE 0.09 -0.05 0.60 0.25 0.02 -0.36  -0.05 0.28 0.62 -0.06 0.21 0.08



EER R 015 047 -002 -049 018 -010 030 036 -025 028 -010 034

VT o 007 055 -021 -013 032 -008 -002 041 -012 000 016 066

Fasg i 022 -001 045 -045 031 002 030 033 -024 025 00l -0.40

7K 2% 021 006 045 -019 034 031 046 -015 011 -029 002 0.6

KHEAH Eigenvalue 308 208 155 119 098 074 277 247 150 121 103 101
Sk 2/% Contribution rate 25690 1734 1294 995 820 613 2312 2059 1254 1008 862 838
2% % Cumulative contribution rate~~ 25.69  43.04 5597 6592 7412 8025 2312 4371 5625 6633 7495 8333
AL Index weight 032 022 016 012 010 008 028 025 015 012 010 0.0

ABFr/NEERT 6 AN s BT DT 83.33%,  REME St 25 NN SRR 12 AMIIRINZE B E B R
4o H 1 ERMRHEEN 2.77, TTHRZRIL 23.12%, T T RIRKRFE R, FEMEEN 0.46; 25 2 Tk
SIRFIEE N 2.47, TUHERAEA 20.59%, T ERBUBH & ENEL, FHMEMEER 041 H 3 F M FHMEE
150, TIHRZEEA 12.54%, FERWAEE. HEGLE, RHEMEEH8 054, 0.62; 4 FRAEHE
By 1.21, TTHRFEN 10.08%, EERBVEFH. BARKGER, AFUAESELERILRER (0.54),
REH BN FURFE R R (-0.44); 555 FMAMRHEM N 1.03, TIBRZIL 8.62%, FEKMUAEFH. Th
HE R, RHEREE S0 043, 0.66; 25 6 F MAMFIEME Y 1.01, TTHRA)N 8.38%, FZAKIRIH S
= ARERTRIE R, W A B B I IERE R S AE (0.66), A% e B A1 8¢ e ) SRURFAE ) 2 4H (-0.40)
B R ABR/NEERT 6 A 32 sy RARDTRRZ LU, (RN IR] 3 o A4 BT 7 B AR AE 1) 2 0 22 K
25.2 EAZXARERFEM/NEZHRMWESIENGER 5T LR R/ E 6 N E R E K& 12 MERIRE
W35y, Sl ER/NEGEER S (DED KET D MR A /INEHE4 WK 5. 84 AN, dff/NE 8
AN HBRIT/INGE 16 A /NG 60 A, 0l S EHE 9.5%. 19.0%. 71.4%; SRS HERE/NE A S B 28.5%.
BT ERA AN S, 8 MR /INE (BE27 336, 1B AEZE 11, 4646 306, i 38, HiF 45.
FEK 1026, fiF* 19, 2R 1700 HE44 LUBEERT, HART 6 S wAp ol FEESS 1. 3. 10, 11, 13, 17 fi7.
R PN R, SR, BTN ELR AT R SR AN 2 > v s AT e N2 A

4
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Table 5 Comprehensive scores of the first six principal components and wheat quality categories of new wheat varieties in the

southern part of Huang-Huai wheat region

i DfE (A7 R 532K s DfH [DRVN e s D'fH DRV e
NO. D’Value  Ranking Quality NO. D’Value  Ranking Quality NO. D’Value  Ranking Quality
classification classification classification

1 0.65 21 4% 29 0.70 3 R F 57 0.59 50 g i
2 0.67 12 Bl 30 0.67 17 o 58 0.52 74 B

3 0.67 13 BN 31 0.70 4 B 59 0.58 56 B

4 0.66 18 Bl 32 0.61 41 B 60 0.51 78 R 1T
5 0.64 26 i 33 0.64 29 i 61 0.50 80 rhg A
6 0.62 32 1455 34 0.59 49 1455 62 0.62 39 1455

7 0.68 7 i 1 35 0.61 42 1455 63 0.59 51 1455

8 0.67 14 i 1 36 0.62 36 1455 64 0.51 79 i 15
9 0.71 2 15 37 0.63 30 158 65 0.62 40 R
10 0.69 5 5 15 38 0.35 84 B 66 0.55 64 B
11 0.66 19 Bl 39 0.51 75 B 67 0.55 65 R 1T
12 0.68 8 SR 40 0.52 71 S| 68 0.61 43 S
13 0.66 20 haR i 41 0.55 61 i 69 0.59 52 i




14 0.64 27 L] 42 0.55 62 BNl 70 0.53 70 BRI
15 0.67 15 L] 43 0.51 76 BNl 71 0.56 60 i
16 0.69 6 T 44 0.57 58 g 72 0.58 57 g
17 0.62 33 R 45 0.52 72 T 73 0.49 81 s
18 0.64 28 T 46 0.62 37 I 74 0.65 25 s
19 0.68 9 T 47 0.62 38 T 75 0.59 53 s
20 0.65 22 L] 48 0.65 24 BNl 76 0.54 69 i
21 0.62 34 R 7T 49 0.58 55 5 77 0.63 31 PR
22 0.75 1 iy 50 0.60 45 BNl 78 0.55 66 i
23 0.67 16 L] 51 0.55 63 BNl 79 0.60 48 i
24 0.65 23 T 52 0.51 77 g 80 0.61 44 g
25 0.62 35 T 53 0.60 46 T 81 0.55 67 T
26 0.58 54 R 54 0.60 47 T 82 0.57 59 s
27 0.68 10 TR 55 0.52 73 T 83 0.43 83 T
28 0.68 1 SR 56 0.54 68 1 84 0.44 82 i

BT FRAb R N 6 A TR UE & 12 MR E AR 5, SOl R I/NESEE 135y (DD KT D
AL N EHER WK 6. 25 AN, BRIT/NE 5 AN BRI /INEE 2 A, FR /N 18 AN, 43 i1 LE 20.0%-
8.0%. 72.0%; 5SS TERMI/INEA AL 28.0%. T F A LA IR HER S, 5 AN EANE GOF
7 0435. FZ 44, "3 578, 3L UB0. ik 49) HEA LUEEERT, 70 mHEESS 1. 2. 5. 7. 8 f; Humfii.
N R A R . ZE b, bR /NEERE1S 0 AR BRI /N 22 > s A o N R T
oo FOMEZZ X AR SRR N2 3T PR S VP45 50 2 LASR A /N 22 B e

#6 =EILRNEHRMWE 6 M ERNEEBSRNERREH
Table 6 Comprehensive scores of the first six principal components and wheat quality categories of new wheat varieties in the
northern part of Huang-Huai wheat region

i 'S D& (274 Ligs S T D’ {8 (R g e S T D18 (R4 g
NO. D’Value  Ranking Quality NO. D’Value  Ranking Quality NO. D’Value  Ranking Quality
classification classification classification

85 0.59 12 i 94 0.56 19 i 103 0.65 6 i
86 0.59 13 g i 95 0.61 11 145 104 0.59 16 i
87 0.63 7 By 96 0.59 14 SR 105 0.53 23 B
88 0.56 18 SR 97 0.68 3 SR 106 0.54 21 B
89 0.61 9 SR 98 0.55 20 SR 107 0.62 8 BN
90 0.61 10 SR 99 0.78 1 BN 108 0.54 22 B
91 0.48 25 145 100 0.67 4 145 109 0.58 17 14
92 0.65 5 SR T 101 0.49 24 R 7

93 0.7 2 5 3 102 0.59 15 [eayi

2.6 FEEZXARERIFEMFHE LN E R EVIERIAE RITNIEFRTFIELE R

26.1 FERNEMRMEAIEREEREEITNER HLRMEREANEERE 0O XREAZRE (y) MEEGE
By (DME) #HATHE, 5 2 MEME Y /DNEMWEIE R y=-3.1081+0.0054x:+0.0007x3
+0.0001Xs+0.0012%g+0.0164%9+0.0060%100 ZNH, X1+ X3+ Xov Xav Xou X107» HMREEF W, sy, i, & H.
WA EE. B EE. BEVEFEN S BFE AR R Z KT, % B RE00 R AHOC 250571125 0.629
0.871. 0.793. 0.618. 0.474. 0510, HIHAWEZEKT, RUWERTEREASG L. BIHITRRR )
SEFRE (R? =0.933, JREPAEE A, B3, 8. FH, EORSE. BEH S ERARE/INEZLE15593.3%



AR fRREEAR S, RIATTH LR AMNMRIE N HE R N LA R I PN FE A7 -
262 dcR/EMEMHEAIRBEEREETENESER  Jbh /2 1 EE 77 Fy=-1.3335.0.0005x3-0.0134%,
+0.0014x5:0.0387x9 +0.0060x12. I, Xav Xav Xev Xon XeoZMHIACEEEEL. FEKIH. &AE. EARSE. WK
o [RIATTRE IR A TR 3 TA S 3 7K % 8] UE R B i AH DG 2R 48053 79) 590.654 . -0.783. 0.914. 0.804.
0.630, HIJiAMR K, RWMERKTTREA G . BIETTRRHE #48 (R?) =0.957, JREIEE
. MR RE. BEARSE. KRB/ EZLEA13595.7% A8 %, MRERRE, RWTDE RS
MIRVE B AL N LR A R I PN 4R R -
3 Wit
3.1 EHEIX 109 14N EHH R FPH RRIK RIEE S HM

T BUR1004N /N Lt G 43 9 At Bl (1054, (5 1H096.3% ). 1094 /N, B 844, E77.1%:
B25%, 5H22.9%. SR . ORE . A 13, 18 784, 73l EE11.9%. 16.5%. 71.6%,
SR IR NE AT H28.4%, T 5 #2008—20184E 50 . RN EE (5.9%) B, SRF/NE &
B AR T 9 22 [X 2011—20154F 58 i /N 22 155 LE (3.15% ) 131, iy FLASHIE 78, 4 K80 40 /N3 B 1 R 25 B AE 14.0%
PAE CPH14.5%), W@ & EAE30% LB CFH132.5%), & #fEZR [X2011—2015F MNEE AR & & CF
$114.34%) JRI & (F1530.80%) 13, 5 b, BEMEF XN S EARRUE, X S5IHAERKMEER,
32 B B2 X B AR R R AL 0T & /N2 DU mt i i e VN E I B M AR O 2 . A8 e R AU i
RIBSHRRE, SRR IR & ERM S, AR, BR R Z R ETEA R MR
MRIA T A, KEFRFEE, BT s R —3 12MR P RE R AR R R, N
76.64%; AEHMAL T REUR/DN, N1.66%. BT ANKIBTFTHRE], 5HALGBIERAEEL, S EKAR R RN
(518191, H AN [A] 7= (] 2% AR et d /20220 DA BSR Y, 122 R TR T, A S R (N . A
Wt 2 HEAR 7 R4 (1.66%) 5 = B 2008—20184F 1)1 247K~ (2.65%) 1, 20104F )4 [F~F- 47K~ (2.33%)
(231, DL K 2011—20204F BEIEAL 7 I FH8 /K7 (2.1%) P4 HIELISHAR, J5 SE3EME 2 X /NS SRl B N 4R T 25
HH L. EIEEX/ANEMNH THIAN3.78, BRIEAE NLE05), HARIFES.00LL b RUIBRIEAHI SN, 3]
WEZXUNEZR =R, M RE. FRUERE . BEEE1LMEIRYS A B s s R e k.
3.2 EMEIX 109 1/ hNEFHRIHRE S

PR X109 N R AN KL, AR N 280 5 E o 7 917.4%. 8.3%. 37.6%. 18.3%. 1.8%.
16.5%, 517NN /NE TS KRG A FIZRBEECR & H (0.58%- 0.58%- 1.75%- 2.34%. 11.11%. 83.63%)
U LG, B XN RSN 2 0 o 22 A o ML 2 A5 PSI0G T B R i & /N2 TR 45 S R ARAT 7T
ghit, HPTIEEU B R 139N NI N LRSS, AFIRRE N2 HCE S L RITREUN (3 285.1%-
7.7%. 23.1%. 30.7%. 33.3%). K XN EL s aue, BEZ R E . AR RieE
B, R 53 /N 22 i R R I R AE R — KK, 1IX 5T B s S B 70 25 S0, Bk B A5 12100 T B2 X 111
Ur/N3E (2012—20134F) [ERRE AR, BAEIE T IT 5ARRIEH E L AR R . FHERH, "R
R 7 22 X P 06 7 SV 0 SR AR A 25 S R N
33 EHEEZEXAREFRFEMNERZMBREREESHMEES



JEH/NERE N 809.2 g/, WEFE T (8022 g/L), AFW. . WKESHI N 232.9 d. 674.3
Jitdihm?, 61.6%, tkEE S TR (224.8d. 600.1 JiFE/hm?, 59.1%), 437l 3.5%. 11.0%- 4.2%. B}
84 /N H P28 1.83, bAoA 2.80. B« db A RTINS BRI H K, JEART /. A 17 &
AEW. KR, RE. TRE. BUKE, BoehE. B AR R 9 MR HETHE L, %
fefase i AL s, &E. RUEr ., B RIS 8. B, WKER, THRE 8 MERK H’
FEPBME VL E, Bkt Bim. o6, bR /NE 12 MR H 335 e T fr, 38l 24.7%~188.6%,
SR 63.7%. Hb AR E AR DN, BEAEREIER K. RUHCRNE 12 MR, JUHUR AT,
HEFRE. BTl s .

3.4 FEEZXAFREXREHMNERREBESR

REFFEH, B AT SRE N G RIEOR, B AR N (5 HN9.5%, IR TALA (20.0%), FREH
=X /N SRR T D T XA R AR R0, i (R ENE RORIX R R GRAT)Y PR
DX b e R A 58 9 B b /N =X L R AR DA O v /N AR R TR S B [ DX IR R o R R 5
N AR (19.0%), dERBAR (8.0%), dbFH R /AINE ME B A IR, AR, ASIEE R
RN ELEE VNS5 R /N > s i /N2 > i /N BT, AR TE . ARSI N R 47515 0 R
AR A /N2 > AT T N, AR R A N LR A VR E 2 R TG B A . X BV S AR AL
HH B2 X /N2 TR AR AR, BRI VR A B R, SECRSRN . /N IR R 2
INE K. ARRFEH, BT RBEIVE AR &R N13.9%, KEFERGHE (14.0%) 4, HRIARBFEEAR
EEBI>14.0%, IEFRFARME: 76 ISR A 515 >28.0%, ik HTR bR
35 EHEEZRXTREIRIFEM)E MmN R R

JERA N LAMERIH Y TR A, BB ESERR AL N0, MR AR o, AR H e
K (188.6%). X GEHAREHUE INE mr= LAY, SEUEAL A Z o muK IR, R8I BEAA e L e R e
FORPE . B R /N P e R SRR QR RN SRR, ST R, S E R AR 2 R 2
FEVE o K 12MMRIRVE A AR B0 A [F) SRV /N2 25 B AR o EAT IR UL, [R1 A 75 2 0 5 ST A B % [ ) 2R ) A
MR RO BT, RPME TSR 8. o, m R /NZRIE 72 IR250.933, dbh
NEEEGFEMRZN0.957; ATAAE . B, MR, AE. RARSE. RIS E6MERIE 5 i
FANESEERDL, R, AL AE. HAREE. BOKESMERIEN kAL N LRI,
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