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Abstract: [ Objective] Our goal is to find the suitable application method and optimum dosage of brassinolide (BR) for
straw substrate-cultured rice seedlings.l Method IThe effects of three application patterns of BR (seed soaking, spraying,
basal application at different concentrations) on physiological characteristics and growth in mechanized-transplanted
early rice seedlings were estimated, with straw substrate-cultured Zhongzao 39 seedlings as test material. [Result] BR
application could enhance antioxidant protective enzyme activities of seedlings, reduce MDA contents, increase soluble
protein content, total sugar contents and C/N, increase root activity of seedlings by 13.24%-48.31%, which were
conducive to the formation of robust seedlings with strong resistance. Spraying method had the best effect on increasing
SOD, POD and CAT activities of seedlings, while basal application of BR had the best effect on reducing MDA content
of seedlings. The right amount of brassinolide could also promote the growth of new leaves; new root and recovery after
transplanting, spraying method had the best effect. The tillering ability per plant was enhanced by seeds soaking and
spraying at 20-30 d after mechanized-transplanting. [ Conclusion] BR application before sowing and after seedling
emergence had favorable effects on cultivation of strong rice seedlings, turning green and tillering after transplanting,
The concentration of 0.15 mg/L of brassinolide for seed soaking before sowing and 0.10 mg/L for spraying at 1.5 leaf
age were better.

Key words: straw substrate; brassinolide; early rice; biological characteristics
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Table 1. Brassinolide experiment design.
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Treatment Concentration/(mg 1)
& Fh Seed soaking(J) 0 0.10 0.15 0.20
e Spraying(P) 0 0.10 0.15 0.20
Jitjifi Basal application(B) 0 0.20 0.40 0.60

Fh [ K A5 R (Chin J Rice Sci) %5 34 %45 2 11(2020 42 3 H)
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In the figure, J, P and B below the horizontal coordinates represent seed soaking, spraying and basal application of BR, respectively, and the subscript numbers

represent the corresponding treatment concentration(mg/L). Common lowercase and uppercase letters indicate that the difference between different

concentrations is not significant at the 0.05 and 0.01 levels by Duncan’s test (the same below).
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Fig. 1. Effect of diverse brassinollide (BR) treatments on root vigor of rice seedlings.
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Fig. 2. Effect of diverse brassinollide treatments on antioxidant enzyme activities of rice seedling leaves.
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Fig. 3. Effect of diverse brassinollide treatments on MDA content of seedling leaves.
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Fig. 4. Effect of diverse brassinollide treatments on soluble protein contents of seedling leaves.
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Table 2. Effect of diverse brassinollide treatments on carbon and nitrogen contents of seedlings.

e fﬁ’f&ﬁ% AVATERE S = ER B EE
Total nitrogen content Soluble sugar content Starch content Total sugar content CIN
Treatment = 1 1 1

/(mg g) /(mgg-) /(mgg-) /(mgg)
Jo.oo 41.7720.00 aA 12.7040.44 bB 27.9740.21 cC 40.6740.23 dD 0.9740.01 cC
Jo.1o 30.3020.14 dD 14.8340.53 aA 32.8140.07 bB 47.6420.59 aA 1.5740.02 aA
Jos 36.4740.23 bB 12.4449.06 bB 33.53#0.17 aA 45.9740.11 bB 1.2640.01 bB
Jo2o 35.1740.57 cC 10.9740.06 cC 33.8240.03 aA 44.7940.03 cC 1.2740.02 bB
Po.oo 41.7740.00 aA 12.7040.44 cC 27.9740.21 bB 40.6740.23 cB 0.9740.01 cB
Po.10 39.6840.44 bB 14.6940.06 aA 29.3340.66 aA 42.0220.59 aA 1.1140.02 aA
Po.1s 38.6140.54 cC 13.5440.23 bB 28.1930.12 bB 41.7320.35 bB 1.0840.02 bA
Po.20 39.4740.40 bB 13.6940.20 bB 24.0740.04 cC 37.7620.24 dC 0.9640.01 cB
Bo.oo 41.7740.00 bB 12.7040.44 dD 27.9740.21 dD 40.6740.23 dD 0.9740.01 cC
Bo.2o 38.5540.03 cC 14.6040.37 cC 39.5840.44 aA 54.1830.57 aA 1.4140.02 aA
Bo.4o 44.5620.28 aA 15.7040.44 bB 36.4920.47 bB 52.1940.03 bB 1.1740.01 bB
Bo.go 41.9740.44 bB 17.8740.39 aA 31.1040.37 cC 48.9740.28 cC 1.1740.02 bB

FHFEAEEE T G IRAAR N REFRE, RORZFIEBEHERZME: 5%, 1%E E/KF(FF).
Common lowercase and uppercase letters within the same column for the same treatments indicate insignificant difference at the 0.05 and 0.01 levels by

Duncan’s test (the same below).
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Table 3.

Effect of diverse brassinollide treatments on the quality of machine-transplanted seedlings.

b3 EEES oS it RS
Treatment Turnover seedling rate/% Floating seedling rate/% Damaged seedling rate/% Dead seedling rate/%

Jo.oo 5.040.8 aA 4.3240.9 aA 3.3#40.5aA 0.740.5 aA
Jo1o 4.740.5 aAB 3.020.8 abA 2.740.5aA 0.740.5 aA
Jos 4.340.5aAB 3.340.5abA 2.3240.5aA 0.020.0 bA
Jo2o 2.340.5bB 2.040.8 bA 3.3240.5aA 1.040.0 aA
Po.oo 5.040.8 aA 4.3240.9 aA 3.3240.5aA 0.740.5 aA
Po.10 3.340.5aA 1.740.9bB 1.040.0 bB 0.330.5aA
Po.1s 4.040.8 aA 2.340).5 bAB 2.740.5 aAB 0.330.5aA
Po2o 4.040.8 aA 1.340.5bB 2.340.4 abAB 0.020.0 aA
Bo.oo 5.040.8 aA 4.320.9 aA 3.340.5aA 0.740.5 aA
Bo.2o 4.320.5 abA 1.340.5bB 0.3#.5¢cB 0.00.0 bA
Bo.4o 2.740.8 bA 2.340.5 bAB 2.340.5bA 0.00.0 bA
Bo.so 4.740.5aA 1.740.5bB 2.740.5 abA 0.040.0 bA
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The multiple comparisons in the figure were conducted between different concentrations of the same treatment during the same period(the same below).
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Fig. 5. Effect of diverse brassinollide treatments on leaves emergence of seedlings after transplanting.
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Fig. 6. Effect of diverse brassinollide treatments on SPAD of seedlings after transplanting.
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Fig. 7. Effect of diverse brassinollide treatments on rooting ability of seedlings.
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Fig. 8. Effect of diverse brassinollide treatments on tillering ability of seedlings.
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