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Effects of combined application of bamboo charcoal and organic fertilizer on
soil fertility and growth of Brassica oleracea var. capitata f. rubra

CHEN Limei', LI Xiaoying', LI Junlong?, LIANG Zhi', SHI Liangtao®

(1. College of Ecology and Environment, Southwest Forestry University, Kunming 650224, Yunnan, China; 2. Key Lab
of Soil Erosion and Control in Yunnan Universities, Southwest Forestry University, Kunming 650224, Yunnan, China;
3. Institute of Tropical Eco-agricultural Sciences, Yunnan Academy of Agricultural Sciences, Yuanmou 651300,

Yunnan, China)

Abstract: [Objective] This objective is to investigate the effects of combined application of bamboo charcoal
and organic fertilizer on soil fertility and growth of Brassica oleracea var. capitata f. rubra in dry red soil of
Yuanmou area, Yunnan Province. [Method] Three levels of bamboo charcoal mass fraction (4%, 6%, 8%) and
three levels of organic fertilizer (5, 10, 20 t-hm ™) were set up in the experiment. A total of 10 treatments were
designed with 3x3 complete scheme and blank treatment (ck) as control. The photosynthetic characteristics of

leaves were measured once a month from September to December. After the B. oleracea var. capitata f. rubra
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was harvested at the end of December, soil samples were collected from 0—20 cm soil layer to determine the soil
nutrient contents, as well as the yield and quality of B. oleracea var. capitata f. rubra. [Result] Combined
application of bamboo charcoal and organic fertilizer increased soil pH, organic matter, total phosphorus,
available phosphorus, total potassium and available potassium, and improved the net photosynthetic rate, yield
and quality of B. oleracea var. capitata f. rubra, with significant differences among treatments (P<< 0.05).
Compared with the control, the pH value in B8F10 treatment was the highest, which increased by 0.9 units. The
contents of organic matter and total potassium were the highest in B4F10 treatment, with an increase of
107.93% and 46.06%, respectively. Total phosphorus content was the highest in B8F5 treatment, with an
increase of 58.67%. Available phosphorus content was the highest in B6F20 treatment, with an increase of
157.44%, and available potassium content was the highest in B8F20 treatment, with an increase of 226.60%.
Compared with the control, except for BSF5 treatment, the average net photosynthetic rate in leaves of B.
oleracea var. capitata f. rubra at each stage increased by 1.14%—23.54%, and the average transpiration rate and
intercellular CO, concentration in leaves of B. oleracea var. capitata f. rubra increased by 3.01%—43.52% and
2.33%—9.11%, respectively. Except for B4F5 treatment, the mean value of stomatal conductance of leaves
increased by 2.33%—39.54%. B6OF10 treatment had the highest yield-increasing effects, soluble protein and
anthocyanin contents. [Conclusion] Combined application of bamboo charcoal and organic fertilizer can
continuously supply nutrients for B. oleracea var. capitata f. rubra, also promote its growth, yield and quality.
Appropriate amount of organic fertilizer (10 t-hm™) with bamboo charcoal (6%) has better effect on growth
promotion, yield increase and quality improvement.[Ch, 4 fig. 2 tab. 34 ref.]

Key words: soil science; bamboo charcoal; organic fertilizer; Brassica oleracea var. capitata f. rubra; soil

nutrients; yield and quality
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e WORLA LR . FRETA PR . SO R . S EA DB RN AT A LA B A, A B TR IR
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(CEFEHENE) VR 5 75 il Solanum lycopersicum FESE i &GN 16%, HARKEGIN 9%, #8 B4 8%. HHI,
AW B 5 A HUIEBC AR 2 5 RAFVEY Iy A 05T, (HEXT 2 g T RN A 3 XA 21 e i R A2 H
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Table 1 Design of field experiment
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Figure I Effects of bamboo charcoal and organic fertilizer application on soil physical and chemical properties
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Figure 2 Effects of bamboo charcoal and organic fertilizer application on daily averaged photosynthetic characteristics of B. oleracea var. capitata f.

rubra
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Figure 4 Effects of bamboo charcoal and organic fertilizer application on quality of B. oleracea var. capitata f. rubra
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Table 2  Analysis of variance (P-values)
WHZE
ZH LS E vl i
(P AHHLE P HLIE

pH 0.869 <0.001#** 0.017* <0.001#**
LB 0.419 0.011% <0.001%** <0.001***
ExX 0.001** <0.001%** <0.001*** <0.001%**
AR 0.001%* <0.001 %%+ <0.001%%* <0.001%%*
Ex] 0.522 <0.001%#* <0.001%** <0.001***
G <0.001%%* <0.001%** <0.001%** <0.001%**
LA A <0.001%%* <0.001 %%+ <0.001%%* <0.001%%*
ZE T <0.001#*** <0.001*** <0.001#** <0.001%**
SALRE <0.001%** 0.902 <0.001%** <0.001#**
L ] — AR A b R 2R 435 <0.001%%* <0.001 %%+ <0.001%%* <0.001%%*
FohE 0.081 <0.001*** 0.199 <0.001***
frEERC 0.335 0.029* 0.334 0.005%*
M JERE 0.041% 0.001%* <0.001%%* <0.001%%*
AV T 0.807 0.003%* 0.853 0.035%
WHEE 0.027* 0.045% 0.203 0.006**
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