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Fig. 1 Scanning map of maize root system of each treatment
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Fig. 2 Effects of biochar combined with chemical

fertilizer on root length of maize
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Fig. 3 Effects of biochar combined with chemical

fertilizer on average root diameter of maize
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Fig. 4 Effects of biochar combined with chemical

fertilizer on surface area of maize root
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Fig.5 Effects of biochar combined with chemical

fertilizer on total projection area of maize root
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Fig. 6 Effects of biochar combined with chemical

fertilizer on root volume of maize
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Table 2 Effects of biochar combined with chemical fertilizer on soil properties

Ab 7 TR E
Treatments Soil compactness/g Total nitrogen/(gekg!)
T 76.66+17.13 a 1.3340.03 d
TB 53.97+18.11 ab 1.6040.04 a
T1B 54.9547.47 ab 1.45+0.05 ¢
T2B 41.06+13.24 b 1.56+0.07 ab
T3B 44.22+3.41 b 1.4840.03 be
T4B 62.21410.15 ab 1.514+0. 09 abe

K B
Available phosphorus/(mg+kg!) Available potassium/(mg+kg')
7.74£2.09b 177.52413.93 ¢
10.04+1.19 ab 241.68+35.46 ab
10.53+0. 22 ab 267.87+25.76 a
11.78+1.35 a 273.70+11.34 a
8.11+1.47 b 275.78+16.50 a
12.13+1.89 a 223.25+12.98 b
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Table 3 Effects of biochar combined with chemical fertilizer on soil enzyme activity

ik Ak U I P
Catalase activity/

(mLe+g'+0.5 h1)

b #

Treatments

B W T Al O
Alkaline phosphatase
activity/(mgeg'+2 h'l)

R 0 P
Sucrase activity/

(mgeg'e24 h'1)

O Tt 35
Urease activity/

(mgeg'+24 h'1)

T 1.94+0.17 ¢ 0.65+0.06 d
B 2.73£0.33 a 0.84+0.06 b
T1B 2.237£0.36 be 0.70£0.10 cd
T2B 2.7140.22 ab 0.8040.02 be
T3B 2.337£0. 25 abc 0.7740.06 be
T4B 2.45%+0.10 ab 0.96+0.03 a

0.4140.01 a 79.1944.37 b
0.4640.03 a 101.3842.51 ab
0.4440.04 a 104.40416. 90 ab
0.4610.03 a 115. 15434, 66 a
0.44740.02 a 86.70x7.04 ab
0.4540.03 a 96.80419. 29 ab
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Effects of Combined Application of Biochar and Chemical
Fertilizer on Root Growth and Soil of Maize at Jointing Stage

WANG Bai,LIAO Mei-fang,SUN Meng-qi. LIU Qing-hong,ZHOU Wen-bo, WANG Zhi-hui
(College of Agronomy, Heilongjiang Bayi Agricultural University, Heilongjiang Straw Carbonization and Re-
source Engineering Technology Research Center,Key Laboratory of Modern Agricultural Cultivation and Crop
Germplasm Improvement of Heilongjiang Province, Daqing 163319 ,China)

Abstract : In order to promote the widespread application of biochar in agricultural production, using the method
of outdoor potteded experiment,set 6 treatments,which are T (conventional urea+ diammonium phosphate+
potassium sulfate) and TB (conventional urea+ diammonium phosphate+ potassium sulfate+ biochar), T1B
(80% urea+ 80% diammonium phosphate+ 80% potassium sulfate-+ biochar) , T2B (80% urea+ diammoni-
um phosphate+ potassium sulfate+ biochar) , T3B (urea-+ 80% phosphoric acid) Diammonium -+ potassium
sulfate + biochar) , T4B (urea+ diammonium phosphate +80% potassium sulfate+ biochar). The effects of
biochar combined with chemical fertilizer on the growth of maize root system and the physical and chemical
properties of soil were studied. The results showed that the various indicators of root growth and development
(root length,root diameter, root surface area, total root projected area, and root volume) of each treatment
(TB.T1B,T2B,T3B,T4B) with chemical fertilizer and biochar were better than those of single fertilization('T)
treatment. Among them, urca+ diammonium phosphate+ 80% potassium sulfate+ biochar had the highest
root growth and development. The soil compactness of chemical fertilizer combined with biochar and the reduc-
tion of chemical fertilizer combined with biochar decreased. Among them, 80% urea + diammonium
phosphate+ potassium sulfate+ biochar had the lowest soil compaction. In addition, the total nitrogen,availa-
ble phosphorus,and available potassium content of the soil with chemical fertilizer combined with biochar and
the reduced amount of fertilizer combined with biochar increased to a certain extent compared with the applica-
tion of chemical fertilizer alone. At the same time, the combined application of biochar and fertilizer could in-
crease soil catalase,alkaline phosphatase, urease, and invertase activities. The application of biochar could re-
duce the amount of nitrogen or potassium fertilizer applied in the early stage of jointing of maize,and could pro-
mote the growth and development of maize root system.

Keywords: biochar; maize; fertilizer; soil; root system



