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Influence of Commercial Organic Fertilizer Application Dosages on Silicon Nutrition Characteristics of Winter Potato Production
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Abstract
potato, in order to provide technical support for the rational application of silicate fertilizers in the actual production process of winter potato in
Guangdong Province. [ Method ] Five dosages of commercial organic fertilizer (OM1-OMS5; 3 000 to 15 000 kg/hm”) were designed, with CK

(o fertilizer) and CF (only chemical fertilizer without commercial fertilizers) as the control treatments, complete random block design method

( 1. College of Natural Resources and Environment, South China Agricultural Univer-

[ Objective ] To study the influence of the dosages of commercial organic fertilizer on the silicon nutrition characteristics of winter

was used and three replicates for each treatment. Then in the critical growth stages, total silicon contents of leaf-stem and tuber samples were
measured. [ Result]With the development of the growth period after seedling emergence, the change of the total silicon concentration of potato
was as follows: the stems and leaves showed a downward trend, the potato tuber showed different trend in different treatments and was overall
decline, and the concentration range of OM3 was 0.25-0.93 g/kg. The change of silicon accumulation was as follows: the stems and leaves
first increased and then decreased, and tuber increased. The change of silicon distribution rate was as follows: stems and leaves descend first
and then tend to smooth, but tubers increased. The distribution of silicon elements in the tuber was larger than that of the stem and leaf after 27
days of emergence. [ Conclusion | With the increase of commercial organic fertilizer, the silicon accumulation amounts increase in winter potato
plants. Silicon nutrient would move towards tubers from leaves and stems with the growth process, which show that silicon nutrient is mobile in
the winter potato plants.
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Table 1 The effects of commercial organic fertilizer dosages on the silicon contents in leaves—stems o/kg

fb3p FFH RS Full stand days//d

Treatment 3 15 27 39 51 63

oMl 4.12+0.03 a 2.97+0.15 a 2.14+0.37 b 2.50+0. 06 ab 2.24+0.09 a 2.04+0.22 a
oM2 3.57+0.28 a 2.67+0.35 ab 2.14+0.34 b 2.82+0.22 a 2.13+0.20 a 1.91+0.20 a
oMm3 4.30£0.72 a 2.43+0. 20 abc 2.17+0.24 b 2.88+0.19 a 2.29+0.08 a 2.45+0.06 a
oM4 4.16£0.07 a 2.18+0. 11 be 1.73£0.13 b 2.42+0. 10 ab 2.03+0.17 a 2.22+0.23 a
OM5 3.94+0.38 a 2. 11+0. 25 be 1.91+0.14 b 2.63%0. 14 ab 2.06+0.24 a 2.27+0.16 a

CF 4.77£0.33 a 1.79+0.08 ¢ 1.69+0. 15 b 2.18+0.11 b 2.27+0.20 a 2.18+0.23 a

CK 4.22+0.21 a 2.24+0. 33 abc 3.26+0.24 a 2.60+0. 21 ab 2.05+£0.22 a 1.91£0.38 a

TE : [RSNGB R AN R b B ) 25 5 {3 (P<0. 05)

Note ; Different lowercases in the same column stand for sigificant differences between different treatments at 0. 05 level
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Table 2 The effects of commercial organic fertilizer dosages on the silicon contents in tubers o/kg

Ly FFHREL Full stand days//d
Treatment 3 15 27 39 51 63
OoM1 0.99+0.01 a 0.64+0.10 b 0.31+0.16 b 0.61+0.01 a 0.28+0.01 b 0.26=+0. 02 be
omM2 0.77+0.12 a 0.49+0.04 b 0.72+0.04 a 0.59+0.08 a 0.30+0.03 b 0.25+0.04 ¢
oM4 0.69+0.06 a 0.50+0.05 b 0.49+0. 03 ab 0.56+0. 10 a 0.37+0.02 ab 0.31+0. 04 abc
OM5 0.78+0.15 a 0.63+0.05 b 0.57+0. 14 ab 0.47+0. 02 ab 0.42+0.05 a 0.36+0.02 a
CF 1.01£0.26 a 0.29+0.03 ¢ 0.48+0. 06 ab 0.45+0. 15 ab 0.32+0.02 b 0.26+0. 02 be
CK 0. 65+0. 14 ab 0.25+0.01 ¢ 0.61+0. 12 ab 0.29+0.03 b 0.35+0. 03 ab 0.35+0.03 ab

T [FIFUARNG R RN R A R ] 22 57 i 35 (P<0. 05)

Note ; Different lowercases in the same column stand for sigificant differences between different treatments at 0. 05 level
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Table 3 The effects of commercial organic fertilizer dosages on the silicon contents in the whole plant o/kg
Kb FFHREL Full stand days//d
Treatmnt 3 15 27 39 51 63
OM1 3.8+0.05 ab 1.75+0. 17 ab 0.95+0. 14 ab 1.06+0.01 a 0.55+0.02 b 0.49+0.02 b
oM2 3.36+0.29 b 1.55+0. 17 ab 1.23£0.11 a 1.08+0.08 a 0.57+0.03 b 0.46+0.03 b
OM3 3.15+0.50 b 1.86+0.11 a 0.94+0. 08 ab 0.94+0.1 ab 0.60+0.03 b 0.51+0. 06 ab
OM4 3.68+0.09 ab 1.32+0. 10 be 0.94+0. 14 ab 0.98+0.12 a 0. 68+0. 04 ab 0. 58+0. 06 ab
OM5 3.35+£0.32 b 1.46+0. 19 ab 0.84+0.09 b 0.88+0.02 ab 0.75+0.06 a 0.66+0.02 a
CF 4.34+0.37 a 0.89+0.05 d 0.75+0.06 b 0.8+0. 16 ab 0.62+0.02 b 0.48+0.01 b
CK 3.02+0.01 b 0.93+0.09 cd 1.22+0.02 a 0.67+0.03 b 0. 66+0. 05 ab 0.61+0.07 ab

T [JFUA [R)NG G RER R R [k B R] 28 53 2. 3% ( P<0. 05)

Note ; Different lowercases in the same column stand for sigificant differences between different treatments at 0. 05 level
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Fig 1 Changes of total silicon accumulation amounts of potato leaves—stems at different growth stages with the same treatment
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Table 4 Changes of the silicon accumulation amounts in potato leaves—stems in the same growth period mg/ R
Py TV I KB Full stand days/d
Treatmnt 3 15 27 39 51 63
oM1 23.64£0.18 b 37.84£1.90 a 40.26+5.06 a 52.46+2.04 a 52.62+1.08 a 51.77£3.15 a
oM2 21.60+0.85 b 35.62+1.46 a 35.60+2.43 a 52.33+£2.84 a 53.03%1.16 a 48.60+2.97 a
OMm3 29.27£1.96 a 29.58+0.82 b 34.82+3.33 a 49.63+1.12 ab 50.43+4.98 a 46.51+£3.51 ab
oM4 23.12+1.48 b 29.50+1.51 b 31.44+3.60 a 49.62+1.18 ab 50.08+4. 88 a 46.86+2.75 a
OM5 23.30£1.60 b 26.20+0.96 b 32.00£2.16 a 47.25+1.79 ab 48.4314.26 a 44.25+2.16 ab
CF 28.32+2.50 a 26.43£1.13 b 30.34£2.39 a 45.19+2.95 b 45.36+1.43 a 38.35+1.42 b
CK 14.29+1.02 ¢ 9.65+0.70 ¢ 13.84+1.30 b 15.65+0. 82 ¢ 18.34+2.25 b 15.11+1.33 ¢

TE : [RSNGB R AN R b B ) 22 5 13 (P<0. 05)

Note ; Different lowercases in the same column stand for sigificant differences between different treatments at 0. 05 level
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Note ; Different lowercases in the same column stand for sigificant differences between different stages at 0. 05 level
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Fig.2 Changes of total silicon accumulation amounts of potato tubers at different growth stages with the same treatment
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Table 5 Changes of the silicon accumulation amounts at tubers at the same growth period mg/ #k

Jgiil FFH A KB Full stand days//d

Treatmnt 3 15 27 39 51 63

OM1 0.67+0. 10 be 8.73+0.44 a 28.59+1.64 a 41.81+1.69 a 43.07+2.21 a 44.22+3. 11 a
oM2 0.42+0.12 ¢ 7.07+£0.35 b 25.25+1.21 a 38.18+5.18 a 41.63+2.08 a 42.01+2.96 a
oMm3 0. 68+0. 06 be 7.00£0.70 b 25.02+2.58 a 38.48+2.62 a 39.12+2.55 a 39.34+3.51 a
OoM4 0.62+0. 04 be 7.04+0.24 b 24.39+1.95 a 37.86+1.98 a 39.49+2.88 a 39.12+3.09 a
OM5 0.96+0.07 a 6.24+0.36 b 24.63+2.43 a 36.50+1. 66 a 38.12+2.86 a 38.30+2.98 a

CF 0.71£0.06 b 6.52+0.48 b 22.53+1.01 a 35.14+9.59 a 35.50+3.68 a 35.60+2.99 a

CK 1.02+0.10 a 2.12+0.07 ¢ 12.31+1. 15 b 8.61+0.57 b 13.88+0.97 b 14.05+0.29 b

T « (AP [)/INE RS R AN R b 2R ] 22 7 .35 (P<0. 05)

Note ; Different lowercases in the same column stand for sigificant differences between different treatments at 0. 05 level
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Fig.3 Changes of total silicon accumulation amounts of potato plants at different growth stages with the same treatment
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Table 6 Changes of the silicon accumulation amounts in potato plants at the same growth period mg/ tk
isii! F5 15 KL Full stand days//d
Treatmnt 3 15 27 39 51 63
OoM1 24.31+0.22 be 46.57+1.78 a 68.85+6. 66 a 94.27+3. 11 a 95.69+3.10 a 95.99+0.96 a
OoM2 22.02+0.77 ¢ 42.69+1.37 a 60. 86+2.45 ab 90.51+8.02 a 94.66+2.19 a 90.61+1.28 ab
OM3 29.95+2.00 a 36.57+1.26 b 59.84+5.28 ab 88.11£1.94 a 89.56+5.84 a 85.85+7.00 ab
OM4 23.75+1.51 ¢ 36.54+1.75 b 55.83+4.88 ab 87.48+2.45 a 89.57+7.68 a 85.98+5.73 ab
OM5 24.26+1.61 be 32.44+0.59 b 56.63+3.29 ab 83.75£2.59 a 86.55£5.55 a 82.55+1.45 be
CF 29.03+2.44 ab 32.95+1.59 b 52.88+1.96 b 80.33£11.22 a 80.86+2.25 a 73.95+2.34 ¢
CK 15.30+1.04 d 11.76+0.73 ¢ 26.15+1.38 ¢ 24.27+0.51 b 32.21+3.21 b 29.16+1.50 d

LE : RIS R/ING SRR AR AL B ) 25 53 i 2% (P<0. 05)

Note ; Different lowercases in the same column stand for sigificant differences between different treatments at 0. 05 level
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