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Effects of uniconazole on photosynthetic physiology and phenotype of soybean under flood-
ing stress. ZUO Guan-giang', WANG Shi-ya', FENG Nai-jie">* , WANG Xin-xin', MU Bao-
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Abstract; To clarify the alleviating roles of uniconazole as a plant growth regulator on stresses,
we examined the effects of uniconazole on photosynthetic rate, intrinsic property, chlorophyll
parameters, and phenotype of soybean cultivar “Kenfeng 14” under flooding stress. The results
showed that flooding stress at flowering stage (R1) decreased maximum net photosynthetic rate at
seed-filling stage (R6) of soybean, but had no effects on the chlorophyll contents, the maximum
electron transport rate, eigen-absorption cross-section of photosynthetic pigment molecule from
ground state ¢ to excited state k as a result of light illumination, and minimum average lifetime of
photosynthetic pigment molecules in the excited state. Spraying uniconazole increased the chloro-
phyll contents and the effective light absorption cross-section of light-harvesting pigment mole-
cules, but decreased the minimum average lifetime of photosynthetic pigment molecules in the
excited state which made more photosynthetic pigment molecules in the ground state. Compared to
the flooding-stressed plants received no uniconazole, spraying uniconazole increased the electron
use efficiency by 45.5% , maximum net photosynthetic rate by 79.0% , and the maximum electron
transport rate by 39.2%. The flooding stress decreased the chlorophyll fluorescence parameters of
F/F and F./F

stress and uniconazole treatments decreased the height, leaf area and digital biomass of soybean.

whose values were improved by the application of uniconazole. Both flooding
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However, the application of uniconazole enhanced the values of leaf hue and NDVI, and
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improved the growth of soybean. In conclusion, the application of uniconazole effectively alleviated

the adverse impacts of flooding stress on soybean and improved the flooding tolerance of soybean.

Key words: soybean; photosynthetic rate; electron transport rate; intrinsic property; phenotype.
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Table 1 Measured and fitted values of photosynthetic parameters based on J-I mechanistic model

MESE J-I model SR J-1 model SR J-I model SR
T, T, T, T, T, T,
WIEHAIR (pmol CO, - pmol electron™) 0.34£0.002 ab 0.36+0.013 a 0.32+0.010 b
A6 ( wmol photons - m™2 - s7) 1171.63£51.12 b 1158.69+21.77 b 1328.06+25.36 a
FRHL T8 3 (umol electrons + m?2-s") 120.08+9.76 b ~119 120.63+6.30 b ~120 167.95+10.35 a ~166
WE 75 () 0.996 0.998 0.999
IR S T R G RE S A6 il TR R BE 5, TR i A2 F -7 388 3 48 1K B B R B 7 Y 5
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Table 2 Plant physiological and estimated parameters for different treatments
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T, 510.65+12.93 b 6.83+0.17 a 2.65+0.06 a 13.51+2.13 a
T, 512.69+13.64 b 6.85+0.18 a 2.75+0.04 a 13.61+£1.86 a
T, 586.42+13.59 a 7.85+0.18 a 2.16+£0.12 b 8.11+1.09 a
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Table 3 Fitted results and measured values of photosynthetic parameters based on P, -I mechanistic model

WESE P -1 model SR P -1 model SR P -1 model SR
T, T, T, T, T, T,

WIHAAPE (umol CO, + pmol electron™) 0.082+0.007 a 0.060+£0.013 a 0.074+£0.011 a

FREOLEHE (pmol CO, »m™2 +s7") 18.58+2.00 b ~18.69 15.46+1.44 b ~1571 27.67£2.59 a ~27.93
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Table 4 Chlorophyll fluorescence parameters for different
treatments

Qb3 F./F, F/F,

T, 0.811£0.005 a 4.29+0.15 a
T, 0.810+0.007 a 4.26+0.19 a
T, 0.823+0.005 a 4.66+0.09 a
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Table 5 Phenotypic parameters for different treatments
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