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Effects of Thidiazuron on Soybean Seeds Morphogenesis and Physiological
Indexes of Nitrogen Metabolism

HE Rui',WANG Qing-yan'? ,FAN Qi' ,FANG Shu-mei’, LIANG Xi-long' >

(1. College of Agriculture, Heilongjiang Bayi Agricultural University, Daqing 163319, China; 2. Heilongjiang Plant Growth Regulator Engineering
Technology Research Center, Daqing 163319, China)

Abstract: To explore the effects of plant growth regulator thidiazuron on soybean seeds formation and nitrogen metabolism, the
effects of plant growth regulator thidiazuron on soybean seeds formation and nitrogen metabolism were explored in this study.
Soybean cultivar Dongnongdou 252 was used as the material. The different concentrations (0.2, 1.0 and 5.0 mg-L™") of
thidiazuron were sprayed on the foliar surface under pot conditions. Soybean yield, seed shape, key enzyme activities of
nitrogen metabolism, soluble protein content and amino acid content were measured. The results showed that thidiazuron
treatment significantly increased the soybean seeds yield per plant, and the treatments of 0.2, 1.0 and 5.0 mg- L'
significantly increased by 14.28% , 14. 89% and 14. 29% compared with the control, respectively. The improvement of
soybean yield per plant of thidiazuron treatment was attributed to the increase of the pods number per plant on the one hand,
and the increase of seeds weight on the other hand. At 45 d after treatment, the dry weight of seeds in the treatments of 0.2,
1.0 and 5.0 mg-L ™" increased significantly by 11.15% , 11.51% and 10.08% , respectively, compared with the control. In
terms of nitrogen metabolism, thidiazuron treatment, especially 0.2 —1.0 mg-L ™" concentration treatments, on the one hand,
improved the activity of key enzymes in nitrogen metabolism in soybean leaves and promoted the early stage of seeds formation
(9 - 18 d after thidiazuron treatment ) , accumulation of soluble protein and free amino acids in leaves. On the other hand, the
transfer of nitrogen from leaves to seeds was promoted, and the free amino acid content of soybean leaves at the later stage of
seeds formation (36 —45 d after treatment) was significantly lower than that of the control. In turn, the level of seed nitrogen
metabolism was improved, the activity of key enzymes in seed nitrogen metabolism was increased, and the accumulation of
seed soluble protein and free amino acids were increased. In conclusion, thidiazuron treatment can improve soybean leaf
nitrogen metabolism, promote nitrogen transfer to seeds and accumulate, increase soybean seeds dry weight, and achieve the
effect of yield increasing. Among them, the treatment effect of thidiazuron in the concentration range of 0.2 —1.0 mg-L ™" was
the best.
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Table 1 Effects of thidiazuron on soybean plant yield and its constituent factors

kIR BABORLEL N

Qb BBk T [ERA
Pods number Seeds number
Treatment Seeds weight per plant/g 100-seed weight/g

per plant per plant
T-CK 24.80+3.68 b 53.30 +4.61 b 13.08 £2.21 b 25.27£0.36 b
Tl 26.00 +4.67 a 56.50 +3.61 ab 15.26 £2.67 a 26.84 £0.60 a
T2 26.10+3.70 a 57.10 £3.86 ab 15.37 £2.84 a 25.86 £0.64 b
T3 28.80 +4.47 a 62.20 +4.21 a 15.26 £1.59 a 25.34+0.38 b

T : AFIARNG FHAREK 0.05 /K P25 83, T,

Note ; Different lowercase in the same line indicate significant difference at 0.05 level, the same below.

2.2 IEFEXKEIFRIERFNE

2.2.1 HAEBE WK 2 PR, 7EMiEEA B B
JERFRL R T8 R AR T-CK AN R 72 B 42 7, %
PUAAFRLAR R K, FPRi R, T2 Ab 3 27 ,36,45 d
BET-CK 43 K T 8.48% 8.22% Fl 4. 44% 55
IREN KT BE 2G4 B R S B AE A B R
A ff K, Hodh T2 T3 AbHRAE 45 d 38 T-CK 4>

BT 3.10% F12.45% , H22 5 B3, R A B
FRLE FETE 36 d 5 T-CK A L, 43 91 B @ 16 K
4.42% 3.10% F12.95% , 1 45 d I i 3864 R
1.45% ~3.36% ,Ho4 T1 A1 T3 AbBRIA R i 22 5
IR 25 AbHRS T-CK A E, R R R B 4 501 3 K
7.14% 13.33% 1 14.51% , ik 3] i % 25 7K F, Ui
HH WE R [ A B R A A PRI R S

F2 BEEREXKEFHESH R0

Table 2 Effects of thidiazuron on soybean seed morphology

FROE 4R bR g AbPREY ] Treatment time
Seed shape index Treatment 18 d 27 d 36 d 45 d

K BF T-CK 4.941 +0.512 a 6.691 £0.882 b 10.163 +0.756 b 13.340 £0.611 b
Length/mm Tl 5.312+£0.420 a 7.261 +£0.503 ab 10.764 +0. 620 ab 13.675 £0.612 ab
T2 5.564 £0.451 a 7.316 £0.260 a 11.071 £0.533 a 13.963 +0.486 a
T3 5.065 £0.627 a 7.167 £0.371 ab 10.512 +0.323 ab 13.687 +0.263 ab

TE T-CK 3.502 £0.481 a 4.513 £0.324 a 7.489 £0.242 a 8.763 £0.341 b
Width/mm T1 2.629 £0.352 b 4.951 £0.341 a 7.563 £0.303 a 8.892 +0.380 ab
T2 3.312£0.449 a 4.952 +£0.278 a 7.648 £0.292 a 9.041 £0.165 a

T3 3.068 £0.347 ab 4.950 £0.334 a 7.452 £0.315 a 8.982 £0.194 a

JEL T-CK 1.883 £0.481 a 2.366 £0.312 b 6.262 +0.140 b 7.472 £0.311 b
Thickness/mm T1 1.838 £0.352 a 2.593 £0.343 ab 6.557 £0.154 a 7.656 £0.434 a
T2 2.091 £0.456 a 2.837 £0.270 a 6.469 £0.183 a 7.580 +0.178 ab

T3 1.945 £0.357 a 2.652 £0.331 ab 6.453 £0.146 a 7.734 £0.236 a

TR T-CK 0.050 £0.001 a 0.100 £0.020 a 0.430 £0.020 a 0.520 £0.030 b
Volume/mL T1 0.050 £0.001 a 0.100 £0.020 a 0.450 £0.020 a 0.560 £0.030 a
T2 0.050 £0.001 a 0.100 £0.020 a 0.455+£0.020 a 0.600 £0.030 a

T3 0.050 £0.001 a 0.100 +£0.020 a 0.450 £0.020 a 0.555+0.030 a
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Table 3 Effects of thidiazuron on soybean seed weight
APRITE SRR Qb3 RE 3B [E] Treatment time

Seed shape index Treatment 18 d 27 d 36 d 45 d
fif 7 T-CK 0.010 £0.001 a 0.053 £0.015 b 0.321 £0.064 b 0.546 £0.600 b
Fresh weight/g Tl 0.010 £0.001 a 0.068 +£0.016 ab 0.361 +£0.034 ab 0.575 +£0.610 a
T2 0.010 £0.001 a 0.078 £0.015 a 0.382 +£0.031 a 0.585 £0.480 a
T3 0.010 £0.001 a 0.069 +0.015 ab 0.353 £0.025 ab 0.580 +£0.360 a
& T-CK 0.005 £0.000 a 0.015 +£0.001 a 0.096 +0.019 b 0.221 £0.026 b
Dry weight/g Tl 0.005 +£0.000 a 0.015 +£0.001 a 0.106 £0.018 a 0.246 £0.023 a
T2 0.005 +£0.000 a 0.016 £0.001 a 0.108 £0.018 a 0.252 +£0.013 a
T3 0.005 £0.000 a 0.015 £0.001 a 0.101 £0.013 ab 0.249 +£0.019 a
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Effects of thidiazuron on the activity of key enzymes of nitrogen metabolism in soybean leaves
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Fig.2 Effects of thidiazuron on soluble protein and free amino acids in soybean leaves
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Fig.4 Effects of thidiazuron on soluble protein and free amino acids in soybean seeds
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