2026,39(7):187-192 FE K X B R 5

DOI: 10.16861/j.cnki.zgge.2025.0876

IE3ZiR5E-DTOPSIS BX R 51 B 3%
FRXMFEERZEEMAS
DHE L ERME L RAR LRI, R RNE S e

A AR RN R A W EHR 4590005 2.7 & RMEFEBEFRSERE AT FBM 450002)

T8 B NP 4 PR KL AT SRR AT R RS, R EASRIR BT 71, RGO 4 Rl
AR CGET T 1 22 e ) L AR AL I3 46 R AL T B R — &) X6 A SR 28 28 P77 B 50 5 K DTOPSIS % AN [7] 4b 7
= B R R B AT AT R S5 VA o 5 SRR W, S0 7= 52 19 2 SR 2 3T T00 L Fuh 2 AT ) 5 2 2 IR 0 AR A st
TR U 5 36 = IR 3 AR AL s #7 Tol+-fih 22 BT+ R A€ T R — SR AE WA e A R &, SRk R 7=
K 65.68 go T TS i 22 M 2 52 i SR R AT F T i (1) S B E li, IE 28R 8 55 DTOPSIS B i N2 R &
AR T POE TRE S5 2R VP SR T A AR B 12

FKHBEIE): A3 SR s RNV B AT i s 1E A IR BET ; SRR i kA =

FED LS :S634.1 HRPRESRS: A XEHS:1673-2871(2026)07-187-06

Screening of high-yield agronomic measures for Chinese cabbage hybrid

seeds using orthogonal testing and DTOPSIS method
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(1. Jiyuan Academy of Agricultural Sciences, Jiyuan 459000, Henan, China; 2. Institute of Vegetable Research, Henan Academy of Agri-
cultural Sciences, Zhengzhou 450002, Henan, China)

Abstract: Using the orthogonal experimental design, this study systematically analyzed the effect of four agricultural
techniques (topping, boron spraying during the bolting stage, flower pinching at the final flowering stage, and potassium
dihydrogen phosphate spraying at the final flowering stage) on the yield of hybrid cabbage seeds. The DTOPSIS method
was employed to analyze and comprehensively evaluate the yield components under different treatments. The results
showed that the main factors affecting yield were topping and boron spraying during the bolting stage, followed by potas-
sium dihydrogen phosphate spraying at the final flowering stage, while flower pinching at the final flowering stage had a
relatively minor effect. The optimal combination of all the four factors (topping + boron spraying during the bolting stage +
potassium dihydrogen phosphate spraying at the final flowering stage + flower pinching at the final flowering stage),
resulted in seed yield per plant of 65.68 g. In conclusion, topping and boron spraying during the bolting stage are the key
measures for improving hybrid cabbage seed yield. The combined use of orthogonal experimental design and DTOPSIS
provides an effective technical approach for the rapid screening and comprehensive evaluation of multi-factor agronomic
measures.
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Table 1 Orthogonal test L;(2’) factor levels

% (Factor)
A B C D
K — — a—
Levl g7 S T KIEWHATE KAE IV TR — ST
To ‘in Foliar spraying of boron Pinching flowers at the end of Spray with monopotassium phosphate during
pping during the bolting stage the flowering period the late flowering stage
| RATTR R ReE g
No topping No spray No pluck flowers No spray
2 FIT U Eiéyia U
Topping Spray Pinch flowers Spray
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Table 2 L,(2") Orthogonal test design

% Factor
b3
Treatment A B C D
Tl AT T ANHE AEAE AN

No topping No spray No pluck flowers No spray
T2 AFTTH AN h1E W5

No topping No spray Pinch flowers Spray
T3 AT 7 Aate AN

No topping Spray No pluck flowers No spray
T4 AT 7 i<t M5

No topping Spray pinch flowers Spray
TS T AN AHtE AN

Topping No spray No pluck flowers No spray
T6 EARU AN e Mg

Topping No spray Pinch flowers Spray
T7 FIT0 U ANHETE AN

Topping Spray No pluck flowers No spray
T8 FIT M5 H1E I

Topping Spray Pinch flowers Spray
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Table 3 Effects of different agricultural technology combinations on cabbage seed yield

[A % Factor e e L

Ab T %H‘:ﬂ Tire
Single plant seed

Treatment A B C D .
yield/g

" ! 1 1 1 3457 f

T2 1 1 2 2 41.48 ¢

T3 1 2 1 1 48.40d

T4 1 2 2 2 54.13 ¢

TS5 2 1 1 1 5341c

o 2 1 2 2 59.74 b

T7 2 2 1 1 58.77b

18 2 2 2 2 65.68 a

T FA T G AFNG FREORAE 0.05 KT 2257 3 .

Note: Different lowercase letters in the same column indicate significant difference at 0.05 level.
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Table 4 Intuitive analysis results

FSEN K, CHpR A7 8 Ko CHLPR A 77 )

W2 R

Factor  K,(Yield per plant)/g ~ K.(Yield per plant)/g  Range
A 44.65 59.40 14.75
B 47.30 56.75 9.45
C 48.79 55.26 6.47
D 48.79 55.26 6.47
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Table 5  Effects of different agricultural technology combinations on yield composition

s T S T SHRSH g, PSR TRE RHRTCR
Treatment Po.d number of Pod number of POd. number of Total pods Number of Thousand-grain S'mgle plant seed
primary branch secondary branch tertiary branch seeds per pod mass/g yield/g

TI 224.51 354.67 214.34 793.52 10.43 2.12 34.57

T2 231.47 365.36 206.47 803.30 11.28 2.33 41.48

T3 228.33 356.27 223.58 808.18 11.89 2.11 48.40

T4 230.78 366.25 214.78 811.81 10.78 2.43 54.13

TS 291.86 461.07 405.26 1158.19 20.88 2.24 53.41

T6 300.91 474.96 411.23 1187.10 21.37 2.53 59.74

T7 305.21 463.15 415.74 1184.10 21.22 2.33 58.77

T8 323.36 476.13 421.38 1220.87 20.47 2.63 65.68

PRt 7 39.18 54.43 99.49 192.39 4.97 0.17 9.53

Standard deviation

BRRECVI% 1467 13.12 31.67 19.32 30.96 0.07 0.18
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Table 6 Decision matrix
e — R =TT =R N SR TR R R
Treatment Po.d number of Pod number of Pod. number of Total pods Number of Th(')usand— S.ingle plant seed
primary branch secondary branch tertiary branch seeds per pod  grain mass yield
1 0.019 379 519 0.015 882 164 0.072 039 355 0.031 834009 0.065 776 086  0.005 347 676  0.024 805 784
2 0.019 980 300 0.016 360 863 0.069 394 259 0.032226 358 0.071 136 553  0.005 877 398  0.029 766 941
3 0.019 709 258 0.015953 812 0.075 144 905 0.032422 131 0.074 983477 0.005 322451 0.034 728 098
4 0.019 920 740 0.016 400 717 0.072 187 238 0.032 567 758 0.067 983 337  0.006 129 647 0.038 841 108
5 0.025 193 116 0.020 646 768 0.136 207 282 0.046 463 645 0.131 678 300  0.005 650 374  0.038 324 471
6 0.025 974 304 0.021 268 764 0.138 213 790 0.047 623 440 0.134 768 452 0.006 381 896  0.042 866 577
7 0.026 345 477 0.020 739 911 0.139 729 595 0.047 503 088 0.133 822487 0.005 877398 0.042 169 834
8 0.027 912 170 0.021 321 157 0.141 625 190 0.048 978 207  0.129 092 663  0.006 634 145  0.047 128 838
®T ZATNER
Table 7 Comprehensive evaluation results
b3 1E AT g B TR AR LA R 4
Treatment Positive ideal solution distance Distance to the negative ideal solution Comprehensive vector distance ~ Rank
1 0.102 461 803 0.002 645216 0.025 166 878 8
2 0.099 681 882 0.007 375 614 0.068 893 952 7
3 0.092 301 518 0.014 722 705 0.137 564 227 5
4 0.098 530 190 0.014 540 109 0.128 593 532 6
5 0.011 469 897 0.096 231 335 0.893 502 641 4
6 0.005 954 965 0.100 723 393 0.944 178 322 3
7 0.005 883 950 0.100 979 367 0.944 939 476 2
8 0.005 675 789 0.100 611 371 0.946 599 487 1
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