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Evolutionary Trends of Agronomic and Quality Traits of Wheat
Varieties Approved by the National Huang-Huai Dryland

WU Zhiyuan, ZHANG Junling, YAN Jinlong, FENG Liyun, ZHANG Dongxu
(Millet Research Institute, Shanxi Agricultural University, Changzhi, Shanxi 046011, China)

Abstract: To further explore the evolution patterns of wheat varieties in the dryland areas of the Huan-
ghuai region, 67 wheat varieties approved by the state from 2006 to 2023 were used as experimental
materials. The variation analysis, linear analysis, correlation analysis, path analysis and cluster anal-
ysis were conducted on the main agronomic traits(plant height, effective spike number, grain number
per spike, thousand-grain weight and yield) and quality traits (protein content, wet gluten content,
stability time, test weight and water absorption rate) of the wheat varieties in the dryland of the
Huanghuai region. The results showed that the coefficient of variation of stability time of the wheat
varieties in the dryland of the Huanghuai region was the largest, reaching 72. 31%, while the coeffi-
cients of variation of other agronomic and quality traits were relatively small (2. 23% — 14. 37%).

Plant height and thousand-grain weight showed a gradually decreasing trend, with an average annual
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decrease of 0. 21 c¢cm and 0. 03 g, respectively; grain number per spike, effective spike number and
yield showed a steady upward trend, with an average annual increase of 0. 11 grains, 4. 71 X 10" spikes *
hm * and 28. 73 kg « hm %, respectively; protein content and wet gluten content showed a decreasing
trend year by year, with an average annual decrease of 0. 04% and 0. 03%, respectively; stability
time, test weight and water absorption rate showed a slow increasing trend, with an average annual

"and 0. 04 % , respectively. The results of correlation analysis showed

increase of 0. 2 min, 1.48 g+ L
that yield was significantly(P<C0. 05) or extremely significantly(P<C0. 01) positively correlated with
thousand-grain weight, grain number per spike, and effective spike number, while plant height was
significantly negatively correlated with yield; protein content was extremely significantly positively
correlated with wet gluten content, and the test weight was significantly positively correlated with the
water absorption rate. Path analysis indicated that the direct contribution to yield ranked as effective
spike number(0. 488) >>thousand-grain weight(0. 356) >>grain number per spike(0. 303) >plant height
(—0.069). The cluster analysis classified the 67 varieties into four categories according to quality in-
dicators. Class I varieties had the best performance in stability time and test weight; Class II varieties
had the highest average values of water absorption rate, wet gluten content, and protein content;
Class [l contained the most varieties, with the lowest average values of protein content and stability
time among the four groups; Class IV varieties have the lowest test weight. In conclusion, for wheat
breeding in the dryland of the Huanghuai region, it is necessary to appropriately reduce plant height
while increase effective spike number, grain number per spike. and thousand-grain weight to enhance
yield. At the same time, attention should be paid to improving the quality of the varieties to achieve
high yield and quality.

Keywords: Huanghuai dryland wheat; Agronomic traits; Quality traits; Evolutionary trends
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Table 1 Approved varieties
s i i 75 i ol 75 i i 75 i i
Number Variety Number Variety Number Variety Number Variety
1 £k 116 13 hfE%k 28 35 T4 9204 52 Pk 219
Lunong 116 Zhongxinmai 28 h Henong 9204 Xinong 219
9 565 19 RRCESE 36 28 5 53 BR 115
Luohan 6 ) Zhongxinmai 78 : Luohan 28 v Yunhan 115
3 W7 20 {17 28 37 Pik 198 54 R 155
Luohan 7 Shimai 28 Xinong 198 Luohan 15
4 AL 2 5 21 K522 5 13 WAF 1515 55 ihE 8161
Shannongyoumai 2 Luohan 22 Huiyan 1515 Pinyu 8161
5 1% 19 29 FHYG 818 39 BRETYS 56 & 100 5
Shimai 19 Yangguang 818 b Kenxing 7 Jinmai 100
6 BRI 23 RRA 30 40 R 13 57 K 6990
Luohan 11 Taikemai 30 Qimin 13 Chang 6990
7 #7136 24 RES5SS 11 e 42 58 A 36
Heng 136 Kenxing 5 Shannong 42 Zhongmai 36
3 175 25 FIR 85 42 % 36 59 HfE 4 68
Zhongmai 175 : Qimin 8 Hengmai 36 v Zhongxinmai 68
9 M4 863 2 #IMAE 118 43 fir# 33 60 WhE 8155
Yannong 863 Taitianmai 118 Hengmai 33 Pinyu 8155
10 7 6632 97 i H1217 " I 5% 6 5 61 i 6 5
Heng 6632 Heng H1217 Linhan 6 Tongmai 6
1 14 26 28 % 105 45 K 6359 62 I 5 8 5
Shannong 26 Shengmai 105 : Chang 6359 Linhan 8
12 FHY% 578 29 B 202 16 iz 20410 63 £ 7080
Yangguang578 Denghai 202 Yunhan 20410 h Chang 7080
13 WA 6T 30 14 31 47 95 64 B 1512
Qingmai 6 Shimai 31 Luohan 9 Yunhan 1512
11 LA 418 31 LAk 325 48 ik 928 65 HE 9IS
Jimai 418 Jimai 325 Xinong 928 : Weimai 9
15 Tl 9% 49 #FHE 38 49 w135 66 i 56
Zhongxinmai 9 Taikemai 38 Luohan 13 Huiyan 56
16 4K 5181 13 W 52 50 W2 6005 67 iz 8 1392
Nongda 5181 Jimai 52 Cangmai 6005 Yunhan 1392
17 hfe 25 34 TF 4 60 51 L5618
Shanong 25 h Jimai 60 b Yunhan 618

®2 2006—2023 FEERMEENERTHIM
Table 2 Distribution of wheat varieties approved

for the Huanghuai dryland from 2006—2023

i € 44y Appraisal year
B it
Province 2006— 2010— 2014— 2018— Total
2009 2013 2017 2023

11 % Shandong 2 1 2 13 18
4k Hebei 1 3 2 10 16
LIPY Shanxi 3 1 3 6 13
W Henan 5 — 2 3 10
BV Shaanxi 1 1 3 5
L Anhui — — — 2 2
Jt 50 Beijing — 1 1 1 3
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Table 3 Analysis of major agronomic traits and quality traits

PR Trait i K{H Min e /ME Max SEHIME Mean frifiZz SD BRRBCV/%
i PH/em 94.70 70. 00 78.06 5.32 6.82
A AR EPN/ (X108 » hm—2) 682. 50 451. 50 555. 80 47. 24 8. 49
TR % GNPS 38. 20 25. 50 31. 60 2.27 7.18
THiHE TGW/g 46. 80 32. 40 40. 56 2.76 6. 80
P Yield/ (kg + hm—?) 7 590. 00 4 069. 50 5667.12 814. 38 14. 37
BT PC/ % 16. 30 12. 50 14. 06 0. 86 6.12
0T A & i WGC/ % 37.10 26. 50 31.45 2.42 7.69
HETW/ (g« L1 766. 00 834. 00 800. 55 17. 89 2.23
Fa g i) ] ST/min 18. 90 0.50 5.02 3.63 72.31
KR WAR/ % 65. 00 53. 40 59.56 2.37 3.98

PH: Plant height: EPN: Effective spike number; GNPS: Grain number per spike; TGW: Thousand-grain weight; PC: Protein con-

tent; WGC: Wet gluten content; TW: Test weight; ST Stability time; WAR : Water absorption rate. The same in below.
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PH: Plant height: EPN. Effective spike number; GNPS:

Grain number per spike; TGW. Thousand-grain weight; PC:
Protein content; WGC: Wet gluten content; TW . Test weight; ST

Stability time; WAR : Water absorption rate. The same in below.
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Fig. 1 Agronomic and quality traits of the wheat varieties

approved in Huanghuai dryland from 2006 to 2023
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Table 4 Path analysis of major agronomic traits on yield
§ ) . 8] 4% 38 72 R %L Indirect flux coefficient
YEREF AH K R AL HIEBRRE — - -
Action factor Coefficient Direct path coefficient AR ERL TERLEL TRLE =
EPN GNPS TGW PH
A R % EPN 0.511 0. 488 — 0.180 —0.068 —0.131
AL GNPS 0. 602 0.303 0.111 — —0.016 —0.121
TR HE TGW 0.263 0. 356 —0.049 —0.019 — 0. 160
B PH —0.306 —0. 069 —0.018 —0.027 0.003 —
x5 TREHEREERTEHE
Table 5 Average values of quality characters in different groups
(ISR E RN Z&BE Cluster group

Quality trait

BT K% Class 1

25 11 25 8F Class 11

25 258 Class 1 2 IV JEHE Class IV

AT E PC/ %
16 5 & i WGC/ %
HETW/(g- LD

ez iF 1] ST/min

KR WAR/ %

15. 40
32.93
823.00
17.98
58. 20

15. 94
34.98

790. 20

-

5.38

60. 28

13.72 14. 27

30.91 31.68

818. 98 777,47

.49 4.76

.71 58. 87
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Fig. 3 Cluster analysis of main quality traits
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