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Effects of Biochar on Growth and Yield of Summer Maize

ZHANG Na, LI Jia, LIU Xue-huan, LIU Yang, WANG Yong—ping, LIANG Hai-yan, LIAO Yun—cheng"

(College of Agronomy, Northwest A&F University, Yangling 712100, China )

Abstract: Biochar has capacity to increase soil organic carbon content, retain soil nutrients and hold soil water, thus enhancing plant growth
and yield. In the present study, a field experiment with four biochar rates was conducted to investigate the effects of biochar on the growth
and yield of summer maize : 1000 kg +hm=(T1), 5000 kg+hm=(T2), 10 000 kg-hm=(T3) and control (CK, no biochar). The SPAD (Soil
and Plant Analyzer Development ) values, leaf area index(LAI), chlorophyll content and net photosynthetic rate of leaves, dry biomass were
measured at seeding stage, elongation stage, tasseling stage and filling stage. Grain yield was measured after harvest. Biochar application sig—
nificantly improved the yield of summer maize, with the highest grain yield observed in the T1 treatment, whose yield was 8.8% higher than
that of CK. However, kernels per spike were significantly higher in T3 than in both T1 and CK. Biochar supply increased dry biomass of
maize in T2 and T3 treatments by 9.2%~20.5% and 11.5%~36.7% , respectively, relative to CK. At the early growth stage, higher rates of
biochar notably increased LAI and leaf net photosynthetic rates, whereas at the later growth stage biochar application at lower rates was fa—
vorable to sustain the LAI and net photosynthetic rates, and higher biochar resulted in early senescence. The harvest index was 57.4% in the
T1, which was 8.3%, 13.2%, and 6.5% higher than that of T2, T3 and CK, respectively. These results show that low amount of biochar en—
hances the transfer of photosynthetic product to and accumulation in grains of summer maize.

Keywords: biochar; summer maize; grain yield; dry biomass; harvest index
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Table 1 Effects of biochar rates on yield and its components of

summer maize
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Note: Data are meanzstandard error. Different letters within a column

indicate significant difference(P<0.05). The same below.

FITHERLZE A FE5E
22 MEERFEMERBHMG LB TUREN
=AU

AL PR LAT Sy pfiA: 75 1A Atk 5 i th 228 1k
TEE A I R, Z 5B N R 1), HAREI
Sy, FETH AR FE T1 T2 T3 (0] JC & 2% 22 4k, (540 5]
BEET CK 7.2% .7.5% 11.1%., 1E84,T3 F1 T2
AFE LAL 4350 T1.CK B2 27.1% 51.9%H116.7% |
39.5%,T1 H CK %375 19.6%, T3.12 ] 2% %R 5
F o I AIESZ I T1 T2 T3 H CK 4355 13.5% .
19.3% 31.5%F 12.4% 17.3% 24.3% , (A4t T3
e T1.T2 B25 15.9% .10.2%, TR T3 T2 . T1
[ JCE 2 5. BB, T1 A8 LAT K, 1 T3
LI LAT A Br A A3 b /)N, e T1. T2 .CK 4351
A% 25.1% . 12.3% .10.6%.,

6.01
- T
4.5+ el g
ﬁ . - T3 a’wi

= | - CK Py
£ Lo w%
2| i
=3 |

1.5}

Oh ...... C ................:..................:: ............. '.'. .................. :

B PO hhERE ER SRl

A= F BHY Growth stages
iR ZL REZE . T
Error bars mean standard deviation of data. The same below
B 1 £YxiEAEXE ERBEEH EmREHN R

Figure 1 Effects of biochar rates on LAI of summer maize
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Figure 2 Effect of biochar rates on dry biomass of summer maize
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Figure 4 Effect of biochar rates on net photosynthetic rate
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in leaves of summer maize
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