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Effects of Seeding Density on the Agronomic Characters and Yield of
Different Genotypes of Winter Wheat Cultivars
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(Pingliang Academy of Agricultural Sciences, Pingliang 744000, China )

Abstract: In this study, three winter wheat cultivars, Zhongmai 175(short-stalk and small-spikelet type), Xiping 1(high-
stalk and middle-spikelet type), and Pubing 151(short-stalk, large—spikelet, and large—grain type), which were widely
promoted in dry land of eastern Gansu, were used as the research objects to study the effects of seeding density on the
agronomic traits such as growth period, highest stem number, effective spikes, spikelet number, grain number per spike, 1 000
grain weight, plant height, and flag leaf area and yield of different genotypes of wheat. The results showed that the effects of
different seeding density on the emergence stage, heading stage, maturity stage, and whole growth period of different
genotypes of winter wheat were not obvious. When the seeding density of each cultivar was more than 4.05 million grains per
hectare, the heading stage was 1-2 d later, the differences of basic seedlings, maximum tillers, effective spikes, and plant
height among different genotypes and seeding density were extremely significant, and the flag leaf area reached a significant
level among different genotypes. The flag leaf area of Zhongmai 175 and Xiping 1 decreased significantly with the increase of
seeding density, while that of Pubing 151 increased with the increase of seeding density. The plant height of the three cultivars

showed an increasing trend with the increase of seeding density, and the difference reached an extremely significant level.

I %5 B #8 :2024-12-25

EEW B Hl & ARG 51 %31 % (24CXNL009) ) 5 F 50 17 B £ #F & 3% (PL-STK-2024A-035) ) 5 B J& 55 4= 6 8 6l A A 50 5
(2025QNGRS85) ; H il 4 # 4R H 4 (24JRR1.001)

EE® N B RIS A B, NS/ F R SR B HOR 5, E-mail: pInkszq@163.com

BAEMER LR PG, TR /NEE B HORBEE , E-mail: wang_yacui@126.com

<151



AR AR A [] 3 R 2 2% /N2 A S IR R 7 e 1 R

Different seedling densities had an obvious effect on spike length and grain number per spike, with the increase of seeding

density, spike length became shorter and grain number per spike decreased, and the differences were extremely significant and

significant, respectively. There was a significant difference in yield among different genotypes of cultivars and the difference

reached an extremely significant level, there was no significant difference in yield among different seeding densities of the

same cultivar. In conclusion, the yield of Xiping 1 and Zhongmai 175 in dry land of eastern Gansu reached 5 083.80 kg/ha and

4 890.15 kg/ha, respectively, when the appropriate seeding density was 2.85 million grains per hectare, the yield of Pubing

151 reached 5 426.25 kg/ha, when the appropriate seeding density was 2.25 million grains per hectare.
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Tab.1 Growth process of different genotypes of winter wheat cultivars with different seeding densities

4k 2 R/ (H-H) s/ (A-H1) A/ (A -H) A/ (A -H) aAEW/d
Treatment Sowing date Emergence stage Heading stage Maturity stage Whole growth period
C1D1 09-27 10-04 05-05 06-20 266
C1D2 09-27 10-04 05-05 06-20 266
C1D3 09-27 10-04 05-05 06-20 266
C1D4 09-27 10-04 05-06 06-20 266
C1D5 09-27 10-04 05-07 06-20 266
C2D1 09-27 10-06 05-08 06-28 274
C2D2 09-27 10-06 05-08 06-28 274
C2D3 09-27 10-06 05-08 06-28 274
C2D4 09-27 10-06 05-10 06-28 274
C2D5 09-27 10-06 05-10 06-28 274
C3D1 09-27 10-05 05-06 06-23 269
C3D2 09-27 10-05 05-06 06-23 269
C3D3 09-27 10-05 05-06 06-23 269
C3D4 09-27 10-05 05-07 06-23 269
C3D5 09-27 10-05 05-09 06-23 269
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Tab.2 Effects of different seeding densities on stem tiller dynamics of different genotypes of winter wheat cultivars

Jb 3 FEAW/Orkk/hm®) s SEEEY/ Ok /hm®) A7 A08E%/ (7 88 /hm®) HErt I AR/ em® R /cm
Treatment Basic seedling Highest stem number Effective spikes Flag leaf area Plant height
C1D1 150.00;H 388.20hH 285.00iG 11.3abedABC 66gH
C1D2 171.30ijGH 495.00fghFGH 362.55hEF 11.1abedABC 66gGH
C1D3 199.95fghiEFGH 635.70cdeCDEF 401.25[ghDE 8.6cdBC 68{gFGH
C1D4 235.05efgCDEF 735.00beBCD 428.70efgCDE 14.7aA 65gH
C1D5 276.30cdeBCD 791.25abAB 483.75abcdABC 8.4dC 69efgEFGH
C2D1 181.35hijFGH 466.95¢ghGH 307.50iFG 13.7abA 83cC
C2D2 222.45[ghDEFG 528.75efgFGH 363.75hEF 12.7abABC 85beBC
C2D3 240.00efgCDE 607.50defDEFG 403.80fghDE 12.4abcABC 89abABC
C2D4 283.80bcdBC 635.70cdeCDEF 446.25cdefBCD 13.5abAB 9laAB
C2D5 326.25abAB 755.70bABCD 476.25bcde ABC 11.9abcdABC 92aA
C3D1 198.75ghiEFGH 541.95efgFG 388.80ghDE 10.2bcdABC 73deDEF
C3D2 242.55defCDE 583.20efEFG 433.80defgCD 10.6bcdABC 72defDEFG
C3D3 291.30bcABC 697.50becdBCDE 487.50abcABC 11.3abedABC 73deDEF
C3D4 311.25abcAB 783.75abABC 503.70abAB 11.3abedABC 76dD
C3D5 347.55aA 896.25aA 529.95aA 11.3abcdABC 74dDE

T AR IR /NG B 53 R A [ A 1) 2 S A Wk 25 (P<<0.01) Rl gt 3 (P<<0.05) . & 4.6,
Note: Different uppercase letters and lowercase letters indicated extremely significant(P<Z0.01) and significant(P<<0.05) differences among

different treatments. The same as Tab .4, 6.

x3 EEHTHEN

Tab.3 Analysis of variance of stem tiller dynamic

e 75 5K 5 -7 Al 7 ¥y FfH P4
Indicators Variation source Quadratic sum  Degree of freedom ~ Mean square F value P value
AT Basic seedling C 4 2 i) 232.893 2 2 116.446 6 28.507 5 0.000 1
D [ % [ 634.3215 4 158.580 4 38.822 4 0.000 1
CXD 11.752 2 8 1.469 0 0.359 6 0.9358
o A ZEB C A # ] 247.584 7 2 123.792 3 9.928 0 0.000 3
Highest stem number D H] 1843.722 9 4 460.930 7 36.966 3 0.000 1
CXD 85.061 0 8 10.632 6 0.852 7 0.562 9
5 Effective spikes CH# [ 316.909 5 2 158.454 7 27.437 1 0.000 1
D [A % 5] 922.985 6 4 230.746 4 39.954 7 0.000 1
CXD 18.530 2 8 2.316 3 0.4011 0.9136
A Flag leafl area C A [ 211.907 6 2 105.953 8 3.497 9 0.0320
D [¥ 2 ] 209.080 4 4 52.270 1 1.7256 0.1455
CXD 261.637 8 8 32.704 7 1.0797 0.378 5
Bk#5  Plant heigh C B % il 11 853.640 0 2 5926.820 0 223.506 3 0.000 1
D [H % [i] 420.466 7 4 105.116 7 3.964 1 0.004 6
CXD 369.093 3 8 46.136 7 1.7399 0.095 4

T CHFEARIELI B, DHEREAFREE LI, CXDAR2AFRW L LA K57,
Note: C factor represented genotype, D factor represented different seedling density treatment, CXD represented the interaction of the

two factors. The same as Tab.5, 7.
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Tab.4 Effects of different seeding densities on spike traits of different genotypes of winter wheat cultivars

Abpg K/ cm SN /A TR ThIFT /g
Treatment Spike length Spikelet number Grain number per spike 1000-grain weight
C1D1 6.8cCDE 15.0bed ABC 44 .8abAB 37.9¢C
C1D2 6.4deEF 14.4cdBC 42.8bcAB 38.7¢BC
C1D3 6.6cdEF 15.4abed ABC 41.8bcB 39.1beBC
C1D4 6.7cdE 14.5¢dBC 38.3bedBC 37.9¢C
C1D5 6.2¢F 13.7dC 37.9bedBC 37.8¢C
C2D1 7.8aA 17.2aA 52.0aA 38.0cC
C2D2 7.3bBC 16.1abcABC 41.7bcB 37.6¢C
C2D3 6.6cdEF 16.2abc ABC 40.6beBC 38.6¢BC
C2D4 6.8cCDE 15.9abcABC 44.0bAB 37.2¢C
C2D5 6.8cdE 15.9abcABC 42.3bcB 38.5¢BC
C3D1 6.8cdDE 15.8abcABC 36.2cdBC 42.1aA
C3D2 7.2bCD 16.9abAB 44 4bAB 42.1aA
C3D3 7.8aA 16.8abAB 43.1bcAB 42.5aA
C3D4 6.9cCDE 15.4abed ABC 31.3dC 41.1abAB
C3D5 7.7aAB 16.5abAB 39.7beBC 41.0abAB
*=5 HEHMERFESWN
Tab.5 Analysis of variance of spike traits
8 b A5 5 SR R -5 i F1 g ¥y Ff8 Pl
Indicators Variation source Quadratic sum Degree of freedom ~ Mean square F value P value
K Spike length C & 9.349 3 2 4.6747 52.790 2 0.000 1
D K # i 1.403 2 4 0.350 8 3.9616 0.005 4
CXD 12.634 5 8 1.5793 17.834 9 0.000 1
/NEEEL Spikelet number C H# ] 92.973 3 2 46.486 7 9.847 1 0.000 1
D %[ 17.573 3 4 4.393 3 0.930 6 0.448 5
CXD 27.826 7 8 3.478 3 0.736 8 0.658 8
R TR A C K [H] 676.413 3 2 338.206 7 5.076 7 0.007 6
Grain number per spike D [H % ] 773.560 0 4 193.390 0 2.9029 0.024 5
CXD 1550.320 0 8 193.790 0 2.908 9 0.005 2
R A C H# [ 308.552 2 2 154.276 1 37.142 2 0.000 1
1000-grain weight D % i 19.943 8 4 4.986 0 1.200 4 0.316 8
CXD 11.531 6 8 1.4415 0.347 0 0.944 7
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Tab.6 Effects of different seeding densities on yield of different genotypes of winter wheat cultivars

JiB: /NIX 7 H /kg  Plot yield 1y BN W= i kg
Treatment 1 2 3 Average Yield per—hectare
C1D1 6.82 6.37 8.57 7.25bcdAB 4 536.30bcdAB

ClD2 7.51 8.20 7.73 7.81abcdAB 4 890.15abcdAB

C1D3 6.78 6.88 6.12 6.59dB 4131.30dB

C1D4 6.54 8.11 6.36 7.00bcdAB 4 392.60cdAB

C1D5 7.15 7.45 7.16 7.25bcdAB 4 553.85bcdAB

C2D1 6.95 7.85 8.98 7.93abcdAB 4 975.05abcdAB

C2D2 7.78 7.27 9.23 8.09abcdAB 5083.80abcdAB

C2D3 8.12 8.09 7.79 8.00abcdAB 5030.10abcdAB

C2D4 5.78 8.80 5.87 6.82cdAB 4 293.75cdB

C2D5 6.85 10.51 5.39 7.58abcdAB 4 777.50abcdAB

C3D1 8.17 9.68 7.99 8.61labcAB 5426.25abcAB

C3D2 7.14 7.96 9.23 8.11abcdAB 5112.60abcdAB

C3D3 8.69 8.63 8.00 8.44abcAB 5 323.80abcAB

C3D4 9.18 9.22 9.36 9.25aA 5835.00aA

C3D5 8.12 7.80 10.44 8.79abAB 5 548.80abAB

xR7 FERESW
Tab.7 Analysis of variance of yield
AR 5 A IR -5 i 1 ¥75 FAH P{H
Variation source Quadratic sum Degree of freedom Mean square F value P value

X[ Between plot 4.2575 2 2.128 8 1.786 2 0.186 2
CHZEM Between factor C 16.448 5 2 8.224 2 6.900 9 0.003 7
D& Between factor D 0.7677 4 0.1919 0.1610 0.956 3
CXD 7.0179 8 0.877 2 0.736 1 0.659 3
%2 Error 33.369 5 28 1.1918
A% Total variance 61.861 1 44
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