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CK: No biochar; HC10: Peanut hull biochar 10 t-hm?; HC20: Peanut hull biochar 20 t-hm %, HC40: Peanut hull biochar
40 t-hm 2% HC60: Peanut hull biochar 60 t-hm % SC10: Rice hull biochar 10 t-hm?; SC20: Rice hull biochar 20 t-hm 2%, SC40:
Rice hull biochar 40 t-hm™; SC60: Rice hull biochar 60 t-hm™. The error bars represent the standard error, similarly hereinafter.
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Fig. 1 Effects of different biochar treatments on the physicochemical properties of the soil in the maize field
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Fig. 2 Effect of different biochar treatments on morphological indicators of maize
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Fig. 3 Effect of different biochar treatments on the
accumulation of dry matter mass in the upper part
of the maize in the field
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Fig. 4 Effects of different biochar treatments on N, P, and K accumulation and nutrient utilization efficiency in maize
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Tab. 1 Effect of different biochar treatments on maize yield

and yield components

g RChaT) RERURL PR
Treatment Grain yield/  Grain numbers Hundred-grain
(t-hm?) per ear weight/g
CK 5.00+£0.13¢ 578 +17.21* 16.51+0.70°
HC10 5.29+0.14¢ 548 +£9.11¢ 18.38 £0.32°
HC20 5.67+0.32 600 +9.65" 18.42 £ 0.46"
HC40 6.14=£0.07"  639+14.92® 1837 +0.75"
HC60 5.29+0.38¢  545+9.49¢ 18.5+0.72°
SC10 5.15+£0.23  536+13.24°  18.29 +0.04®
SC20 5.36+£0.09¢ 544+1291¢ 18.98+0.79°
SC40 6.41+0.18  675+16.15*  1832+0.77"
SC60 544 +£0.17  585+595™  17.94+0.67"

VE: BlRAon AP + SRR, 7] —S B S A )/
B RN IZAS IR E AN FIAR BRI 2 35 225+ (P < 0.05)

Note: Data are presented as means + standard error.

Different lowercase letters in the same column indicates that
the index is significantly different among different treatments

(P <0.05).

25 ftHXMSH ME ST, mEs g
pHE. T RiE MY A . B HF R &R
GRS 2 1 2 IE AR OC, MRS T i R
EREIEAE, MRES 1 pH (A HUiE . 5L
&R L EKRTY R, A B a2 B B
Ko [FBS, TR R YA . o PR EE
548 pH (B 5 0 3 EARDG; BRIV Z A0, AL B
B S  JEdow . sl & A7 2% B A
X%, M BN RS Ak S A B
IEMEK R HAh, HE Pt AR 46 5k W SPAD {E
500 UG, A A AR R i [ AR A AR AR R
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Fig. 5 Correlation analysis of maize growth, yield, and
soil physicochemical properties
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Effect of biochar on the growth, nutrient accumulation and yield of

maize in the tropics after three years of application

HOU Guangqing', CHENG Wenxiao', SHAO Xujie', SHI Dairen', JIA Ruihong',
YE Jingang', LI Changzhen'?, LI Changjiang"*"

(1. School of Tropical Agriculture and Forestry/Hainan Key Laboratory for Sustainable Utilization of Tropical Bioresources, Hainan University, Haikou,
Hainan 570228; 2. Sanya Institute of Breeding and Multiplication, Hainan University, Sanya, Hainan 572025, China)

Abstract: In order to clarify the effect of biochar application on maize (Zea mays) in the tropics, two types of
biochar, peanut hull biochar and rice hull biochar, were applied to the maize field at the rates of 10, 20, 40, and
60 t-hm™), with no biochar as the control (CK), to observe their effects on the growth, development, nutrient
accumulation and yield of the maize, and the soil properties in the maize field three years after biochar
application. The results showed that the plant height and leaf SPAD values of maize were not significantly
different among treatments throughout the reproductive period, while at the silking stage, the leaf SPAD values
of maize in the 40 t-hm™ treatment were significantly higher than those in the 60 t-hm™ treatment. In addition,
with the increase of biochar application rate, the soil pH and the contents of organic carbon, ammonium
nitrogen, soil available phosphorus and soil available potassium in the 0 ~ 40 cm soil layer at the maturity stage
of maize increased gradually. Except for the 40 t-hm ? treatment, the 60 t-hm ? treatment significantly increased
the soil pH, and the contents of organic carbon, ammonium nitrogen, soil available phosphorus and soil
available potassium as against the other treatments. At the same time, there was no significant difference in the
contents of soil ammonium nitrogen and soil available phosphorus between the 40 t-hm™ treatment and CK.
The 40 t-hm ? treatment had the highest accumulation in maize dry matter, nitrogen, phosphorus and potassium,
and was highest in number of grains in ears and yield, which were significantly higher than those of the CK
treatment. However, there was no significant difference in utilization efficiency of nitrogen, phosphorus and
potassium between the 40 t-hm™ treatment and CK. Correlation analysis found that yield was significantly
positively correlated with soil pH, dry matter accumulation, plant N, P and K accumulation and number of
grains in ears. Taken together, the 40 t-hm™ biochar treatment could improve the soil and the growth and
nutrient utilization and yield of maize, which could be optimal in the tropics, and rice hull biochar was superior
to peanut hull biochar.

Keywords: tropical; biochar; maize; crop development; yield
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