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Effects of Carbon Based Fertilizer on Dry Matter Accumulation and
Distribution, and Potato Yield
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Abstract: Carbon based fertilizer is a mixture of biochar and chemical fertilizer, and may ameliorate soil structure, and
preserve soil water and fertilizer. In order to lay a solid theoretical foundation for reasonable application of the carbon based
fertilizer in the production of potato in Wuchuan area of Inner Mongolia, a random complete block design was adopted to study
the effects of the carbon based fertilizer on dry matter accumulation and distribution, and yield by applying 0, 300, 600, 900 and
1200 kg/ha of this fertilizer and the same amount of N, P, and K fertilizer. In the period of 15-75 d after emergence, dry matter
accumulation and yield of potato were increased with increase in application rate of carbon based fertilizer. When carbon based
fertilizer was applied at the rate of 300,600 , 900 and 1200 kg/ha, the average accumulation of stems and leaves was increased
by 21.46%, 33.89%, 52.11% and 60.23%, respectively, compared with the control. For tubers, the average accumulation was
increased by 2.80%, 21.58%, 36.26% and 46.44%, respectively. For the treatments of 900 and 1200 kg/ha, the difference was
significant or highly significant in average accumulation for stems and leaves, and tubers yield of potato when applied with the
carbon based fertilizer was increased by 26.01%, 34.77%, 43.39% and 49.71% compared with the control, and the difference
was significant or highly significant. The number of tuber per plant, the rate of big tubers, dry matter accumulation per hectare and
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dry matter accumulation rate of the treatment of 900 and 1200 kg/ha carbon based fertilizer were much higher than the control.
The results also indicated that the number of tuber per plant, the rate of big tubers, tuber yield, dry matter accumulation per
hectare and dry matter accumulation rate of the treatments with carbon based fertilizer were higher than chemical fertilizer of the

same amountof N, P,and K.
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Table 1 Fertilization rate of various treatments kg/ha

Treatment Carbon based fertilizer Urea Superphosphate Potassium sulphate
CK 0 0 0 0
H, 0 64.8 150 103.8
H, 0 129.6 300 207.6
H, 0 194.4 450 311.55
H, 0 259.2 600 415.5
M, 300 0 0 0
M, 600 0 0 0
M, 900 0 0 0
M, 1200 0 0 0
1.5
Excel 2003  SAS9.1 M, 19.34 of
o M,
) o Hi M,
59629  59.57¢
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2 g/

Table 2 Effects of carbon based fertilizer on dry matter accumulation of stems and leaves, and tubers of potao (g/plant)

d  Days after emergence

Organ Treatment 15 30 45 60 75 Average
CK 2.39 10.77 17.18 21.86 8.14 12.07 ¢B
H, 2.61 12.44 21.00 21.25 11.26 13.71 bcAB
H, 2.14 12.61 19.18 20.99 12.26 13.44 cAB
H; 2.80 15.79 19.39 22.68 12.58 14.65 abcAB
Stem and loaf H, 241 13.31 20.18 24.01 21.66 16.31 abcAB
M, 2.50 12.12 19.79 21.29 17.60 14.66 abcAB
M, 2.38 12.13 22.18 23.52 20.57 16.16 abcAB
M, 2.29 11.89 23.80 28.48 25.34 18.36 abAB
M, 2.01 9.23 25.55 31.35 28.58 19.34 aA
CK 5.17 21.33 58.02 78.21 40.68 bA
H, 2.79 23.26 62.30 80.80 42.29 abA
H, 3.00 26.24 66.09 98.88 41.82 abA
H; 4.95 27.25 69.53 110.70 53.11 abA
Tuber H, 5.64 31.85 79.35 121.62 59.62 aA
M, 2.97 21.63 53.17 89.52 41.82 abA
M, 1.11 25.34 59.93 111.45 49.46 abA
M; 1.95 19.27 69.04 131.45 55.43 abA
M, 1.32 19.52 77.62 139.80 59.57 aA
3 kg/hm?
Table 3 Effects of carbon based fertilizer on dry matter accumulation of potato (kg/ha)
d Days after emergence
Treatment 15 30 45 60 75 Average
CK 125 837 2021 4193 4533 2342 bA
H, 137 799 2323 4386 4833 2495 abA
H, 112 820 2384 4571 5834 2744 abA
H, 147 1088 2448 4841 6472 2999 abA
H, 126 732 2731 5426 7787 3360 aA
M, 131 792 2174 3830 5623 2510 abA
M, 125 695 2509 4366 6945 2928 abA
M, 120 726 2261 5119 8321 3309 abA
M, 105 553 2366 5721 8578 3464 aA
«
15d M, 114.38 kg/hm?-d
45~60 d M, 110.95 kg/hm?*-d M,
M, 60~75d . M, ,

6.62%~89.25%
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4 kg/hm’-d

Table 4 Effects of carbon based fertilizer on rate of dry matter accumulation of potato (kg/ha-d)

d Days after emergence

Treatment 0~15 15~30 30~45 45~60 60~75 Average
CK 8.35 47.49 78.94 144.81 22.63 60.44 cA
H, 9.14 44.16 101.60 137.52 29.79 64.44 beA
H, 7.50 47.17 104.30 145.81 84.22 77.8 abcA
H, 9.80 62.79 90.64 159.50 108.74 86.29 abcA
H, 8.42 40.39 133.30 179.66 157.41 103.84 abcA
M, 8.76 44.07 92.14 110.41 119.54 74.98 abcA
M, 8.35 38.00 120.95 123.79 171.97 92.61 abcA
M, 8.02 40.41 102.35 190.55 213.43 110.95 abA
M, 7.04 29.87 120.85 223.67 190.47 114.38 aA
214 mAfest LA E et Fadk E I T4 o B 83.03%~90.57%
A
5 o
15d
100% 75d 9.43%~16.97%
30d 8.38%~32.43% 75d o M,
5 %

Table 5 Effects of carbon based fertilizer on rate of dry matte distribution in stems and leaves, and tubers of potato

d  Days after emergence

Organ Treatment 15 30 45 60 75 Average
CK 100.00 67.57 44.61 27.37 9.43 49.79 cC
H, 100.00 81.68 4745 2543 12.23 53.36 abcABC
H, 100.00 80.78 4223 24.10 11.03 51.63 beABC
H; 100.00 76.13 41.57 24.60 10.20 50.50 ¢BC
Stem and leat H, 100.00 70.24 38.79 23.23 15.12 49.47 cC
M, 100.00 80.32 47.78 28.59 16.43 54.62 abcABC
M, 100.00 91.62 46.68 28.18 15.58 56.41 abABC
M, 100.00 85.91 55.26 29.20 16.16 57.31 aAB
M, 100.00 87.49 56.69 28.77 16.97 57.98 aA
CK 0.00 3243 55.39 72.63 90.57 50.21 aA
H, 0.00 18.32 52.55 74.57 87.77 46.64 abcABC
H, 0.00 19.22 57.77 75.90 88.97 48.37 abABC
H; 0.00 23.87 58.43 75.40 89.80 49.50 aAB
Tuber H, 0.00 29.76 61.21 76.77 84.88 50.53 aA
M, 0.00 19.68 5222 71.41 83.57 45.38 abcABC
M, 0.00 8.38 53.32 71.82 84.42 43.59 beABC
M; 0.00 14.09 44.74 70.80 83.84 42.69 ¢BC

M, 0.00 12.51 43.31 71.23 83.03 42.02 cC
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Table 6 Effects of carbon based fertilizer on yield and yield components of potato

/ i % ke/hnr Increase:(ZIKyeil(l cotryflpared
Treatment Number of tuber per plant No./plant  Single tuber size g/piece  Rate of big tuber Yield kg/ha with CK
CK 3.75£0.18¢ 101.22 + 7.68¢B 36.11 £2.70a 19851 + 844dD 0.00
H, 3.83 +0.26bc 112.11 + 5.24bcAB 3720 +4.16a 22557 +2413c¢dCD 13.63
H, 3.86 + 0.26abc 116.59 + 16.02abAB 38.15+£3.47a 23546 +3158c¢dBCD 18.61
H; 3.88 + 0.45abc 118.13 + 15.43abAB 41.11 +£7.74a 24040 + 4273¢ABCD 21.10
H, 3.99 + 0.36abc 123.65 + 8.38abA 4543 £3.42a 25960 + 4854abcABC 30.77
M, 3.96 + 0.50abc 119.85 + 11.87abAB 4523 +4.09a 25014 + 3537hcABCD 26.01
M, 3.93 + 0.26abc 129.50+ 7.58aA 4546 £5.70a 26754 + 2470abcABC 34.77
M; 431 +0.31ab 125.64 + 11.13abA 47.56 +3.19a 28464 + 3898abAB 43.39
M, 4.35 +0.36a 130.09 + 6.39aA 50.20 +3.12a 29719 + 2515aA 49.71
=150 g + o

Note: Tuber =150 g was considered as big tuber. The number after + was standard deviation.

7

Table 7 Correlation of dry matter accumulation in stems and leaves, and tubers with yield of of potato

Ttem Dry matter accumulation of stems and leaves Dry matter accumulation of tubers Yield
1 0.806%* 0.975%*
Dry matter accumulation of stems and leaves 1
0.768*

Dry matter accumulation of tubers

Yield 1
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