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Effects of NaHSO, on photosynthetic characteristics and nitrogen metabolism of rapeseed seedlings
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Abstract: To understand the mechanism of NaHSO, as a photosynthetic accelerator on rapeseed, the effects of
NaHSO, on growth, nitrogen metabolism and photosynthetic characteristics of Brassica napus cultivar Zhuangshuang
11 were investigated in liquid solution added with NaHSO, at the concentration of O — 0. 08 mmol/L. Results
showed that with 0. 02 mmol/L. NaHSO,, plant height increased by 21.0% , 28.4% and 40.4% respectively after
10, 15 and 20 days. Their fresh weight and root length were also increased but not significantly different to the con-
trol. With 0. 08 mmol/L. NaHSO,, root length was significantly decreased by 15.1 —16.5% after 10 — 15 days.
Contents of chlorophyll b and total chlorophyll in rapeseed seedlings significantly increased under all concentrations
of NaHSO, treatments. Increase of chlorophyll a was observed only at 0. 02 mmol/L NaHSO, treatment, and the
highest contents of chlorophyll b and total chlorophyll were also achieved. After NaHSO; treatment, photosynthetic
rate (Pn), light saturation point (LCP) and apparent quantum efficiency ( AQY) increased significantly, while
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photorespiration rate (Rp) , intercellular concentration of CO, (Ci) and transpiration rate (Tr) declined signifi-

cantly. With a higher maximum light energy conversion rate ( Fv/Fm) and actual light energy conversion rate

(®psy ) and a lower non — photochemical quenching coefficient (NPQ) , the low concentration of NaHSO, resulted

in an increasing of the share of light energy which was used to describing photochemical transfer. The activity of ni-

trate reductase (NR) and glutamine synthetase (SR) increased after NaHSO, treatment. In conclusion, NaHSO,

improved the photosynthesis through the increase of chlorophyll b content, which led to a higher efficiency of elec-

tronic absorption and transportation.
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Table 1 Effects of different NaHSO, concentrations on height, root length and fresh weight of rapeseed seedling

Wi H Kb AL FHRFE] Days after treatment
Item Treatment 5d 10d 15d 20d
T, 14.3 £0.90a 19.5 +3.01b 31.3 £2.08bc 34.9 +4.26bc
Wer T, 14.5 +1.70a 23.6 +2.14a 40.2 +2.84a 49.0 +2.93a
Height/cm T, 14.3 +0.64a 21.9 +2.40ab 36.4 +2.84ab 39.5+3.17b
T, 14.4+1.01a 19.4 +1.26b 27.9 £0.6lc 33.4 +2.6¢
T, 15.4 +0.15ab 17.7 +2.10ab 17.9 +1.10ab 18.8 +1.40ab
K T, 16.5+1.21a 18.4 +1.00a 19.1+1.0la 21.1%1.36a
Root length/em T, 15.2 +0.60ab 15.8 +0.65be 16.8 +1.00b 16.9 +1.91be
T, 14.8 +0.87b 14.9 0. 35¢ 15.2 £1.00c¢ 15.7 20. 10c
T, 5.00 £0.46a 6.87 £1.345a 8.83 +0.32b 9.80 £0.36¢
i T, 5.17 £0.45a 8.30 £0.55a 10.40 1. 10a 12.47 £0.15a
Fresh weight/g T, 5.10 £0.50a 7.47 £1.23a 9.20 +1.10b 10.77 £0.55b
T, 5.03 +0.32a 7.30 £0.75a 8.90 +0. 60b 10.03 0. 32bc

T R RS A R o B A B 5 (P<0.05), F I

Note ; Values within a column followed by different letters indicate significant differences at 0. 05 level. Same as blow
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Fig.2 Effects of different NaHSO, concentrations on photosynthesis of rapeseed seedling
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Fig.3 Effects of different concentrations of NaHSO, on transpiration rate and water use efficiency of rapeseed seedling
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() Ve AL XS - 2R AN () 4 4 ) 58 Wl AL A7 A 22 5
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Table 2 Effects of different NaHSO; concentrations on light response curve parameters of rapeseed seedling

yisi] RIHFOLEEE P, RIETFHE JEIF IR Rp DM A G
Treatment /(p,mol-m_z .5“) AQY /(Mmol~m’2~s’1) LCP/(p,mol~m’2's’]) LSP/(p,mol'm’Z's’I)
Ty 13.11¢ 0.048b 1.78a 39.53a 1371.08¢
T, 16.51a 0.058a 0.01b 24.96¢ 2768.71a
T, 14.31b 0.046b 1.07b 28.24be 1777.61b
T, 13.27¢ 0.045b 1.17b 30.48b 1 291.95¢
*3 AFERE NaHSO, X EH MM AT RE Q2NN
Table 3 Effects of different NaHSO, concentrations on chlorophyll content of rapeseed seedling
OpLii 4% % & & Chlorophyll content/(mg - g™")
Treatment k% a W b K % W% a+b WHEEE a/b
Chlorophyll a Chlorophyll b Carotenoids Chla + Chlb Chla/Chlb
T, 0.958 £0.018b 0.218 £0.016¢ 0.242 +£0.010b 1.176 £0.023¢ 4.415 +£0.343a
T, 1.371 £0.072a 0.436 £0.042a 0.316 £0.026a 1.807 £0.098a 3.162 £0.261b
T, 1. 150 £0.208b 0.317 £0.006b 0.256 £0.018b 1.467 +0.211b 3.623 £0.621b
T 1.079 £0.013b 0.313 £0.007b 0.236 £0.007b 1.392 +0.009b 3.444 £0.111b
2.4.2 sy S Ha RS ATEL AR (P<0.05), 7304 Ty AFRREAR 7. 3% 1 4.3%
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