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Effects of Uniconazole and Diethyl Aminoethyl Hexanoate on Photosynthetic
Characteristics and Carbon Metabolism of Soybean Leaves
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Abstract: In order to explore the effects of chemical control technology on photosynthetic characteristics and carbon
metabolism of soybean in flowering, podding and seed-filling stages, Kenfeng 41 was used as material to spray uniconazole
(Ss307) and diethyl aminoethyl hexanoate ( DTA-6) on the leaves of soybean in early flowering stage, and clean water was
sprayed as control. Photosynthetic parameters, carbon metabolites and their related enzymes, dry matter and yield components
were measured at different growth stages. The results showed that: Uniconazole and diethyl aminoethyl hexanoate could
significantly increase the water use efficiency, net photosynthetic rate, SPAD, the content of sucrose and starch in different
growth stages and stomatal conductance and transpiration rate in flowering and podding stages. Diethyl aminoethyl hexanoate
significantly decreased invertase activity and increased sucrose synthase and sucrose phosphate synthase activity at different
growth stages, especially at podding stage. Uniconazole could increase sucrose synthase and sucrose phosphate synthase
activity at different growth stages and reduce invertase activity at flowering stage. Compared with the control, uniconazole and
diethyl aminoethyl hexanoate increased the distribution rate of leaves and stems, decreased the distribution rate of petioles at
flowering stage, diethyl aminoethyl hexanoate significantly increased the dry matter accumulation per plant in different growth
stages and decreased the distribution rate of leaves at podding stage, uniconazole significantly increased the dry matter
accumulation per plant and the distribution rate of pods at podding stage. Uniconazole and diethyl aminoethyl hexanoate could
regulate pod number per plant, seed number per plant and 100-seed weight in varying degrees to increase yield. The yields of
diethyl aminoethyl hexanoate and uniconazole increased by 8. 78% and 7. 16% , respectively. In conclusion, uniconazole and
diethyl aminoethyl hexanoate can effectively improve the photosynthetic capacity of soybean at different growth stages, promote
the synthesis of carbon metabolites and related enzymes, and it’ s help for improving yield. Diethyl aminoethyl hexanoate has
the best effect and the highest yield.
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Table 1 Effects of S,,;; and DTA-6 on photosynthetic parameter of soybean
Ul ES
HF s Pn Gs r
Water use efficiency
Growth stage Treatment /(pmolem=2+s71) /(mol-m~%-s7") /(mmol-m~2-s7)
/( wmol - mmol ~1)
AL CK 13.51 +0. 11 b 447.93 +0.88 b 3.58+0.03 b 3.77+0.01 a
Flowering stage DTA-6 14.46 £0.03 a 472.90 +2.88 a 3.78 £0.05 a 3.83+0.04 a
Sa307 14.23 £0.05 a 457.32 +5.43 b 3.69 +0.02 ab 3.85+0.01 a
JEE CK 15.49 £0.23 b 460.99 +7.88 b 3.77+0.10 b 4.11£0.06 b
Podding stage DTA-6 17.61 £0.17 a 496.83 +4.05 a 4.05+0.06 a 4.35+0.02 a
Sa307 17.66 £0.06 a 503.66 £2.39 a 4.18 £0.03 a 4.22 £0.02 ab
ORI CK 17.16 £0.08 ¢ 458.25 0. 86 a 3.66 +0.06 a 4.68 £0.05 b
Seed filling stage DTA-6 19.16 £0.07 a 468.60 £5.24 a 3.77 £0.06 a 5.09 £0.07 a
S3307 17.77 £0.03 b 462.26 +2.96 a 3.70 £0.04 a 4.80+0.04 b

ANR/ING FREFR R A B 25 52 25 (P <0.05) o 1A,

Different lowercase indicate significant difference between treatments( P <0.05). The same below.
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Fig. 2 Effects of S,,;;, and DTA-6 on sucrose content of soybean
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Table 2  Effects of Sy, and DTA-6 on organ distribution rate of soybean (%)
B sepr AbF Treatment
Growth stage Organ CK DTA-6 S0

AR - Leaf 40.51 +1.35 a 42.30 +0.64 a 41.27 +1.87 a
Flowering stage 2% Stem 28.94 +1.07 a 29.93+0.92 a 29.52 +2.08 a
-4 Stipe 17.40 £1.01 a 14.00 £1.05 a 15.78 £1.30 a

TR I Leaf 33.99 £0.93 a 31.07+0.79 b 33.80+£1.04 a
Podding stage 2% Stem 29.98 £0.59 a 29.54 £0.86 a 25.47+1.63 b
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&R2
A I weE Ab B Treatment
Growth stage Organ DTA-6 S3307
-4 Stipe 15.47 +0.37 a 1572 +1. 15 a 15.74 +0.43 a
3 Pod 8.09+0.76 b 10.08 £1.03 b 12.78 £0.61 a
SR I Leaf 24.68 +£0.56 a 23.60 +£1.09 a 23.13+0.64 a
Seed filling stage 2% Stem 23.80+0.97 a 23.58 £0.90 a 22.54+0.77 a
-4 Stipe 11.05+0.23 a 11.39 £0.74 a 11.05+0.32 a
J& Pod 29.83+1.08 a 32.45+1.95 a 31.62+1.59 a
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Table 3 Effects of S,,,; and DTA-6 on yield and yield components of soybean

FRRIER ARk BRI - . B
b7 [ERLA Fe
Pod number Seed number Seed weight Yield increased
Treatment 100-seed weight/g  Yield/(kg-hm~?)
per plant per plant per plant/g rate/ %
CK 25.30+0.76 b 63.05+1.61 b 9.56+0.19 b 15.22 +0.06 b 2364.09 +66.39 b -
DTA -6 26.50 +0. 54 ab 69.75+1.48 a 10.76 £0.35 a 15.69 +0.10 a 2571.74 +46.50 a 8.78
Ss307 27.45+0.58 a 67.55+1.54 a 10.27 +£0.25 ab 15.44 £0. 12 ab  2533.47 £62.26 ab 7.16
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