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Influence of Different Plant Growth Regulators on Soybean ( Glycine max) Plant
Type and Yield

DAI Bing', LIU Shichang', CAO Zhihao', GUO Xiaoqi', DU Yanli', HU Xiping*, DU Jidao> "

(1. College of Agriculture, Heilongjiang Bayi Agricultural University, Daqing 163319, Heilongjiang, China; 2. Beidahuang Kenfeng Seed Industry Co. ,
Ltd. , Harbin 150090, Heilongjiang, China; 3. National Engineering and Technology Research Center for Miscellaneous Foodstuffs, Daqing 163000,
Heilongjiang, China)

Abstract: To clarify the regulatory influence of mepiquat chloride and miconazole on the plant architecture, yield and quality
of soybeans, a pot experiment was conducted with the soybean variety Longken 3650, which has uniform seeds, using a
randomized block design. Three concentration gradients of mepiquat chloride (1.5, 2.0 and 2.5 mL-L™", this is Mep I ,
Mep Il and MepIl ) and miconazole (4.7, 6.7 and 8.7 mL-L™" | that is Mic I , Mic Il and Miclll) were applied by foliar
spray, with water spray as the control. The influence of different treatments on agronomic traits, yield components and seed
quality of soybeans were systematically analyzed. The results showed that both mepiquat chloride and miconazole could
significantly reduce plant height, with reduction rates ranging from 25. 06% to 46. 77% , and 29. 83% 1o 41. 76% ,
respectively. Among the mepiquat chloride treatments, the degree of plant height reduction compared to the control was in the
order of Mep [ >Mep Il > Mep I, and among the miconazole treatments, it was in the order of Mic Il > Mic Il > Mic I. Both
mepiquat chloride and miconazole could significantly shorten the internode length, with reductions of 16.21% to 18.62% and
25.17% to 35.86% compared to CK, respectively. Among the mepiquat chloride treatments, the degree of internode length
reduction compared to the control was in the order of Mep Il >Mep Il >Mep I , and among the miconazole treatments, it was
in the order of Mic Il > Mic Il > Mic I. In addition, both mepiquat chloride and miconazole could significantly increase
yield, with increments ranging from 17. 05% to 26. 73% , and 18. 85% to 23. 10% , respectively. Among the mepiquat
chloride treatments, the yield increase compared to the control was in the order of Mep Il > MepIll >Mep I > CK, and among
the miconazole treatments, it was in the order of Mic I > Mic Il > Mic I > CK. Moreover, although some traits such as
protein content, oil content and the number of main stem nodes changed to some extent, there were no significant differences
compared to the control. In conclusion, both mepiquat chloride and miconazole can affect the growth and development of plants
and have a positive impact on crop yield. Among them, the Mep Il treatment ( mepiquat chloride concentration of 2.0 mL-L™")
had the best comprehensive influence, with a 25.06% reduction in plant height and a 26.73% increase in yield.
Keywords: soybean; plant growth regulators; agronomic traits; plant architecture; yield; quality
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Table 1 Experimental treatment design

2 Rh 2R
b i . NIRZi9)- .
Type of Chemical concentration/
Treatment
agents (mL-L™")
CK K 0
Mep | Mep 1.5
Mep Il Mep 2.0
Mep Il Mep 2.5
Mic | Mic 4.7
Mic 1l Mic 6.7
Mic [ Mic 8.7

1.3 #HIEFEHT
] Excel 16.0 1 SPSS 27. 0 %} Fr i85tk 4T
S 50047

2 HER55H

2.1 #EMEKFADTFNAEREERBZMm

2.1.1 Wk W2 BN, Mep 11 A0 B B 5 i
F T Mep I A1 Mep (P <0.05),3 42450 kb3
BRI T CK(P <0.05) KK TR T
46.77% 25.06% F1141.29% ; Mep I AbH () 2545
BB LT CK R AL ANk BEALBE (P <0.05)
oA A3 2 ) 25 SR 1 23 2RI BRER CK 435
TFET 20.39% 8.14% F1 4. 04% ; F2EA R H%
AhFRZ (B 22 5 R B3 (P >0.05) ;Mep 11 Al Mep 1l
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Table 2 Effects of spraying different concentrations of Mep on agronomic traits of plants

. FETH FEARCTEL HARRIERL N
o P , . 5
Number of main Number of effective Number of pods
Treatment Plant height/cm Node spacing/cm
stem nodes nodes of main stem per plant

CK 69.83+1.03 a 16.33 £0.94 a 13.33 £0.47 a 48.67 £2.05 a 2.90 +0.25 a
Mep 1 37.17 £2.09 ¢ 13.00+0.82 b 12.67 +1.25 a 47.33+£3.30 a 2.54£0.19 ab
Mep 1l 52.33+£2.05b 15.00 £0.82 a 14.67 £0.94 a 53.67 +£2.62 a 2.43+0.16 b
Mep I 41.00 £6.82 ¢ 15.67 £0.47 a 14.67 £0.94 a 52.00 £2.45 a 2.36£0.15 b

E B N PRI + REE” R R INE FHREROR 22 538 B KT (P <0.05)

Note: Data are expressed as “mean + standard” deviation; Different lowercase letters indicate significant differences (P <0.05).
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B R FEET CK(P<0.05) MK FIET 29.83%
33.65% Fl 41.76% ; £ b P[] F 25 B4 57 R
F(P>0.05),3 My EEE CK 435 FRET 0% |
8. 14% Fl1 10. 17% ;5 45 kb B 2 [] 32 2545 %45 A e
B 2ES AT (P >0.05);Mic [ Mic [ #1

K3 BHEARREZTSMERR RO
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Table 3 Effects of different concentrations of Mic on agronomic traits of plants

- FETE EEABTR HARRIEEL .
i bR . . R
Number of main Number of effective Number of pods
Treatment Plant height/cm Node spacing/cm
stem nodes nodes of main stem per plant

CK 69.83+1.03 a 16.33 £0.94 a 13.33 £0.47 a 48.67 +2.05 a 2.90 £0.25 a
Mic | 49.00 +8.29 b 16.33 +1.25 a 14.67 £2.49 a 48.33 +1.25 a 2.17+0.22 b
Mic Il 46.33 £5.44 b 15.00 +0.82 a 14.33 +1.25 a 50.67 £2.49 a 2.08 +0.08 b
Mic Il 40.67 +4.55 b 14.67 +1.25 a 14.00 +0.82 a 47.33 +2.87 a 1.86 +0.29 b

E B S IE + ARERE” ARV NE TR 22 5 18 B K- (P <0.05)

Note: Data are expressed as “mean + standard” deviation; Different lowercase letters indicate significant differences (P <0.05).
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2.2.2 MWAE  WE 2 FiR, A TE e EE IR g A
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B1 BEARREALTHNASHERSENHN

Fig.1 Effect of spraying different concentrations of regulators on crude protein content of soybean
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Note:A. Mep; B. Mic. Data are expressed as “mean #+ standard” deviation; Different lowercase letters indicate significant differences
(P<0.05).
B2 BEARKERATHNXEZERSEHNHIT
Fig.2 Effect of foliar application of regulators at different concentrations on fat content in soybean
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Table 4 Effect of spraying different concentrations of Mep on soybean yield components

b3 HRRIEL HpRRE [ERAE
Treatment Seeds number per plant Seeds weight per plant/g 100-seed weight/g

CK 91.67 +4.03 ¢ 18.16 £0.54 ¢ 19.85+0.91 ¢
Mep 1 105.00 +9.27 be 22.50+1.18 b 23.77+0.67 b
Mep I 125.67 £4.99 a 27.93 x1.51 a 27.00 +0.82 a
Mep I 112.33 £12.66 ab 24.62 £2.00 b 23.86+1.47 b

TE B I + B2 s AN R/INE TR 22 Rk B K (P <0.05)

Note: Data are expressed as “mean + standard” deviation; Different lowercase letters indicate significant differences (P <0.05).
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Table 5 Effect of different concentrations of Mic on soybean yield components

b AR AL
Treatment Seeds number per plant
CK 91.67 +4.03 ab
Mic | 95.33 +£6.02 ab
Mic II 111.00 £9.09 a
Mic Il 83.00 £15.51 b

L%/ AT BRI
Seeds weight per plant/g 100-seed weight/g
18.16 +0.54 b 19.85+0.91 b
21.87 +0.63 a 22.99 +0.87 a
23.60+1.93 a 24.00 +0.82 a
17.15+0.79 b 18.49 +0.81 b

T B N < SR+ ARSI INE T REROR 22 518 B KK (P <0.05) o

Note: Data are expressed as “mean + standard” deviation; Different lowercase letters indicate significant differences (P <0.05).
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Note: A. Mep; B. Mic. Data are expressed as “mean + standard” deviation; Different lowercase letters indicate significant differences

(P<0.05).
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Fig.3 Comparison of soybean yield after spraying with different concentrations of regulators
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