AR BEE 2026,51(1):7-13,19
Journal of Northeast Agricultural Sciences DOI: 10.16423/j.cnki.1003-8701.2026.01.002

4

10 FE Mt EHEET KNEMMRZSHEIRTEENRE
R EHIE WL BRSO Bk

(1. HB¥RT A b BB, WL HEHE 056001 ;2. e/ db4g Al 3t H HLRI Hots , A1 ZE 050051 53, FE M T 4l B2 0F 58 Be
7R M 253000)

 E DL 2015—2024 A0 W T KN SR ORI B R SR A S S0 BT AR R DG 1 43 AT R AR 43 A Y R
IR /INZE Sl ol 1) Y S R R AP R TR 1) SC R E AT AT ST . 5 AR AR Ok T b AR 1Y S (W71 K /N Rl 2 BN B R
B PR ZERBAE BT NE TR R 200,65 kefhm? s 5K BORE BRI, A B A R A OGRS AR BT Y
KRB MR S IEAH OG5 TR UM OGS R A A TR L T i DA DGR A B KO AR E I S T R
e S A DG o IR A DG 23 T R 2 0 BT 2R B, B L TR S AR R e 7 AT O iV R RO P R R O R
BRI AE R o L85 20 BTN R, 3G IR = R DL O T K R B R v T A I A DL R R ORI Tk R Y 1
AR F = ucE . Rt PRErE s Foe BREOM T ki & |, 35 B 4 i OB 8, A i = i = B 2 D00 & R mT e 2 4 e B Wi /b
27 i B OGN AT LI G R A A I AR G S PRI L RO v A v 1 AR A Y A
SRR LA s KN R R IR R A

hESES:S512.1 XHAFERIRAD : A X E RS :2096-5877(2026)01-0007-07

Comprehensive Agronomic Trait Evolution of Water-Saving Wheat Varieties Ap-

proved in Hebei Province in Recent 10 Years

LI Yanyan', WANG Shuokai’*, LI Yue', CHENG Gong', PEI Yanting’*, LI Hongtie'

(1. Handan Academy of Agricultural Sciences, Handan 056001; 2. Hebei Provincial Agricultural Project Plan-
ning Center, Shijiazhuang 050051; 3. Agricultural Sciences Research Institute of Dezhou City, Dezhou 253000,
China)

Abstract: To reveal the evolutionary law of water-saving wheat varieties and the correlation between various
traits, and provide a scientific basis for the genetic improvement of new varieties and production practice, this
study took the water-saving wheat varieties approved in Hebei Province from 2015 to 2024 as experimental mate-
rials, and adopted correlation, partial correlation, and path analysis methods to explore the evolutionary law of
water-saving wheat varieties and the correlation between traits. The results showed that in recent years, the water-
saving wheat varieties approved in Hebei Province were mainly of the stronger drought-resistant type. Although
the wheat yield increased by an average of 200.65 kg/ha per year, the coefficient of variation of yield was small,
indicating limited room for further improvement. The water-saving index remained stable, while the three yield
components(number of spikes, kernels per spike, and thousand-grain weight) showed an annual upward trend;
meanwhile, plant height increased and growth period shortened year by year. Correlation analysis indicated that
the water-saving index was extremely significantly positively correlated with plant height and extremely signifi-
cantly negatively correlated with thousand-grain weight. Among the three yield components, the number of spikes
and thousand-grain weight were extremely significantly correlated with yield, while the growth period was ex-
tremely significantly negatively correlated with yield. Partial correlation and path analysis showed that the num-

ber of spikes, thousand-grain weight, and plant height had a positive effect on yield, with the number of spikes
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having the greatest effect; kernels per spike, growth period, and water-saving index had a negative effect on yield,

but the effect of kernels per spike was relatively weak. Comprehensive analysis revealed that increasing plant

height would lead to a decrease in thousand-grain weight(thus affecting yield), but an increase in plant height

could improve the water-saving index. Additionally, increased plant height, shortened growth period, and in-

creased number of spikes and thousand-grain weight were beneficial to yield improvement. Therefore, maintain-

ing appropriate plant height, stabilizing the number of spikes and thousand-grain weight, moderately increasing

kernels per spike, and promoting the coordinated development of the three yield components may be the key to

improving wheat yield potential in the future. Breeders can select varieties with short growth period, fast grain fill-

ing rate, good seed-setting rate, and relatively high plant height to adapt to current production needs.
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Table 1 Evaluation criteria for water—saving of winter

wheat

g5 TKFEEL TR
Level Water—saving index Water—saving level

1 >1.400 i

2 1.200 ~ 1.399 Ei

3 1.000 ~ 1.199 L

4 0.800 ~ 0.999 hag

5 0.600 ~ 0.799 55

6 <0.599 &R
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Table 2 Agronomic and yield traits of water—saving wheat varieties in Hebei Province in the past decade

ARy Bi/em  FREUX10°8H -hm™ TR AL THiE/g BRI /g hm™ K FEEL
Year Plant height Spike number Kernels per spike  1000—grain weight ~ Growth period Yield Water—saving index
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Fig. 1 The yield and the evolution of main agronomic traits of water—saving wheat varieties in Hebei Province during the

past 10 years
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Table 3 Analysis of the correlation between the yield and main agronomic traits of water—saving wheat varieties in

Hebei Province in the past 10 years

. X, X, X, X, X,
X, ~0.462%*
X, 0.508%* ~0.657+%
X, 0.142 -0.109 0.356*
X, 0.255 -0.153 0.233 0.019
X, 0.555%* 0.090 -0.066 -0.113 ~0.468%*
Y 0.033 ~0.627%% 0.833%* 0.288 0.440%+ -0.252

TE X bR 85 Xyr A2 A W05 X B X RO X TOREEE 5 X 0K AR B Y o 7 i 5 7 378 L 3 MG (P<0.05) 5 7 R 7R A I

FA K (P<0.01), T,

Note: X, Plant height; X,, Growth period; X, Spike number; X,, Kernels per spike; X;, 1000—grain weight; X, Water—saving index; Y,

Yield; *, Significant correlation(P<0.05); **, Extremely significant correlation(P<0.01), the same below.
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Table 4 Analysis of partial correlation between yield and main agronomic traits of water—saving wheat varieties in
Hebei Province in the past 10 years

PR

- X, X, X, X, X, Y
X, -0.036 0.057 0.075 0.168 0.248 0.250
X, ~0.469%* -0.253 -0.127 -0.114 -0.258
X, 0.010 -0.214 0.080 0.533%%
X, -0.272 -0.239 -0.080
X, -0.432 0.237
X -0.243
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Table 5 Path analysis of the yield and its components of water—saving wheat varieties in Hebei Province in the

past 10 years

AR JERESTEEEY ¢
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Indirect permeability coefficient

Trait  Direct path coefficient
X,—Y X,—Y X, Y X,~Y XY X, Y

X, 0.148 0 -0.068 4 0.0752 0.0210 0.0377 0.004 9
X, -0.2300 0.106 3 0.151'1 0.025 1 0.0352 -0.020 7
Xy 0.5300 0.269 2 -0.348 2 0.1887 0.123 5 -0.0350
X, -0.0420 -0.006 0 0.004 6 -0.0150 —-0.000 8 0.004 7
Xy 0.144 0 0.036 7 -0.022 0 0.033 6 0.002 7 -0.067 4
X, -0.1390 -0.004 6 -0.012 5 0.009 2 0.0157 0.065 1
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