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Effects of the combined application of slow release fertilizer and silicon fertilizer
on the rape yield and resistance to Sclerotinia sclerotium

MA Xiao, LIU Mulan, WANG Feng”, ZHANG Qiuping”

(College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: In order to address the problems of excessive fertilizer consumption and difficulty on the control of Sclerotinia
sclerotiorum in rape production, the cultivation techniques of reducing the application amount of chemical fertilizer and
pesticides were inverstigated to provide insight to rape planting. Xiangyou 420 was used as material, and 6 fertilization
treatments including no fertilization(CK), 15% reduction of slow-release fertilizer(SCF-15%), 30% reduction of
slow-release fertilizer (SCF-30%), 50% reduction of slow-release fertilizer(SCF-50%), total application of slow-release
fertilizer(SCF) and farmer's conventional fertilization treatment(NCF) and the six treatments combined with silicon
fertilizer were set up on the basis of the corresponding treatments. The agronomic traits, yield traits and resistance to
Sclerotinia sclerotiorum of rape were compared and analyzed and the effects of slow-release fertilizer and silicon
fertilizer on rape yield and Sclerotinia sclerotiorum resistance were explored. The results showed that, compared with
conventional fertilization and full application of slow release fertilizer, rape seedling leaf number, harvest plant height,
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primary effective branch number and root neck diameter could reach a higher level under 15% and 30% reduction of slow
release fertilizer, and the application of silicon fertilizer had no significant effect on the growth of rape at seedling stage
and the main agronomic characters at harvest stage. There were no significant differences in the number of pods per plant,
seeds per pod, 1000-grain mass, harvest density and yield among all slow-release fertilizer treatments. The 1000-grain
weight and yield of rape treated with silicon increased in different degrees compared with the same amount of fertilizer
treatments without silicon, and the yield was the highest in the treatment of slow-release fertilizer reduction of 15%
combined with silicon fertilizer. The application of silicon fertilizer significantly reduced the natural incidence of
Sclerotinia sclerotiorum by 47.21%, enhanced the resistance of rape to Sclerotinia sclerotiorum. Comprehensive analysis
showed that under the mode of mechanical direct seeding of winter rape, one-time basal application of 765
kg/hm*(N-P-K : 191.25-53.55-61.20 kg/hm?) slow-release fertilizer combined with 600 mL/hm? foliar silicon fertilizer
could significantly enhance rape resistance to Sclerotinia sclerotiorum, maintain higher rape yield, and achieve the goal

of reducing weight and increasing yield.

Keywords: rape; slow-release fertilizer; silicon fertilizer; yield; Sclerotinia sclerotiorum resistance
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Table 1 Nutrient content of fertilization in different treatment kg/hm?

AbH N P K Si
CK 0.00 0.00 0.00 0.00
SCF-50% 112.50 31.50 36.00 0.00
SCF-30% 157.50 44.10 50.40 0.00
SCF-15% 191.25 53.55 61.20 0.00
SCF 225.00 63.00 72.00 0.00
NCF 214.20 90.00 90.00 0.00
CK+Si 0.00 0.00 0.00 36.00
SCF-50%+Si 11250 31.50 36.00 36.00
SCF-30%+Si  157.50 44.10 50.40 36.00
SCF-15%+Si  191.25 53.55 61.20 36.00
SCF+Si 225.00 63.00 72.00 36.00
NCF+Si 214.20 90.00 90.00 36.00
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Table 2 The main agronomic characters of Brassica napus in

different slow-release fertilizer and silicon fertilize

treatments

ik L — KRR Fi 4%
At W eiom P e

LIPsE IR cm
CcK 413d  8807c  093d  0.4dc
SCF-50%  6.27bc 137.12b  300c  0.86ab

SCF-30% 6.27bc  141.62ab  3.53bc 1.03a

SCF-15% 6.60b  145.89ab  3.80abc 1.02a
SCF 7.40a  146.53ab  3.33c 0.91a
NCF 6.67b 150.74ab  4.27ab 1.01a
CK+Si 4.20d 80.86¢ 0.80d 0.50bc
SCF-50%+Si 6.00c 134.70b 3.17¢c 1.11a
SCF-30%+Si 6.20bc  139.88ab  3.80abc 1.14a
SCF-15%+Si 6.30bc  148.20ab  3.80abc 1.04a
SCF+Si 6.43bc  147.66ab  3.77abc 0.97a
NCF+Si 6.67b  156.02a 4.57a 1.0la

[FIZVECE AN [/ NG - B R AR B ) 2 57 6 2 (P<0.05) .
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Table 3 Yield and it’s components of Brassica napus in different slow-release fertilizer and silicon fertilize treatments

Ab3R FLRR A SR BFiES Tk THLETE g R IOTRR-hm™) =R (kg-hm™)
CK 35.07d 12.11ab 3.52b 44.33b 672.08d
SCF-50% 86.53c 14.27ab 3.82a 73.00a 1355.75hc
SCF-30% 101.13abc 13.85ab 3.81a 53.33ab 1304.22bc
SCF-15% 112.07abc 14.75a 3.75ab 65.00ab 1682.35ab
SCF 105.07abc 13.68ab 3.87a 62.33ab 1494.30ab
NCF 127.87ab 15.81a 3.85a 56.33ab 1737.35ab
CK+Si 29.50d 10.94b 3.55b 49.00ab 746.66¢d
SCF-50%+Si 90.43bc 13.83ab 3.87a 62.00ab 1545.70ab
SCF-30%+Si 101.57abc 13.77ab 3.84a 76.00a 1622.56ab
SCF-15%+Si 111.47abc 15.51a 3.87a 59.67ab 2091.91a
SCF+Si 98.82bc 13.18ab 3.95a 67.33ab 1757.57ab
NCF+Si 138.43a 13.55ab 3.94a 50.67ab 1780.01ab

[FIFVEHE A R/ING T 53R A 3 ] () 22 57 1. 3 (P<0.05)
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Table 4 Natural incidence and disease index of rapeseed sclerotinia

s SR L RATAI% PN
LA 1% i 4 e i R el

CK 6.67hc 0.00d 0.00d 0.00b 0.00c
SCF-50% 12.33ab 11.00abc 12.00bc 5.56ab 10.00b
SCF-30% 8.67bc 7.67abcd 13.33bc 4.44ab 9.63b
SCF-15% 15.67a 15.67a 22.00a 9.63a 20.00a
SCF 8.67bc 13.33ab 17.67ab 8.15a 16.67a
NCF 11.33ab 7.67abcd 11.00bc 4.82ab 10.00b
CK+Si 2.00c 0.00d 0.00d 0.00b 0.00c
SCF-50%+Si 5.67bc 7.67abcd 10.00c 5.19ab 9.63b
SCF-30%+Si 6.67bc 6.33bcd 10.00c 4.44ab 9.26b
SCF-15%+Si 8.00bc 3.33cd 9.00c 2.22b 7.78b
SCF+Si 3.33c 3.33cd 8.00c 2.22b 7.04b
NCF+Si 4.33c 7.67abcd 9.00c 4.82ab 6.66b

IR /N 5 R ARSI 2 5 3 (P<0.05)
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Fig. 1 The chlorophyll content and antioxidant enzyme activities in rape leaves after inoculation with Sclerotinia sclerotiorum
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