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Effects of Biochar Addition on Physiology of Fokienia hodginsii Seedlings under
Drought and Enzyme Activities in Soil
LIU Shixiang, CAI Xing, WU Wenxiu, LIU Xiaoying, RONG Jundong, ZHENG Yushan, CHEN Liguang*
(College of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China)
Abstract: [Objective] Effects of biochar application on the physiology of Fokienia hodginsii seedlings under drought stress
and enzyme activities in the soil were investigated. [Method] Corn-stalk biochar was added in varied rates to the irrigation-
controlled potting soil in cultivating one-year-old F. hodginsii seedlings. Growth and osmotic regulator contents of the
seedlings as well as enzyme activities in soils containing the biochar at 20 g-kg ' (T1), 50 g'kg ' (T2), or 80 g'kg ' (T3) along
with a blank control (CK) were determined. [ Result] (1) All biochar applications significantly promoted the seedling
growth and biomass accumulation (P<<0.05) with T2 showing the greatest increases on plant height, root diameter, and per
plant biomass. (2) Under draught, the contents of soluble sugar, soluble protein, and proline in the seedlings of the treatment
groups increased initially followed by a decline. In 42 d, soluble sugar and proline peaked, so did soluble protein in 56 d. The
overall effect by the treatments ranked T2>T1>T3> CK. The seedlings grown on T2 had 50.7% more soluble sugar, 127%
more soluble protein, and 54.4% more proline than those on CK. (3) The treatments also significantly elevated the enzyme
activities in soil (P<<0.05). Specifically, urease activity reached the maximum in 70d, catalase, nitrate reductase, and sucrase
activities in 42d, and sucrase content in 56 d. Of all treatments, the effects ranked T2>T1>T3>CK. Again, T2 was the top
performer. [ Conclusion] Short of adequate water supply, biochar addition at a rate of 50 g'kgfl significantly boosted the

enzyme activity in the soil and benefitted the growth and stress resistance of the seedlings grown in the field. On the other
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hand, an addition beyond that level could be detrimental.

Key words: biochar; drought stress; Fokienia hodginsii; soil enzyme activity; osmoregulation
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Fig. 1 Effects of biochar addition on osmoregulatory substances in leaves of F. hodginsii seedlings under drought stress
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Table 1 Effects of biochar addition on growth and biomass accumulation of F. hodginsii seedlings

Ak 2 i iz RAEWE EHEYE A R ARk
Treatment Plant height/cm Ground diameter/mm Root biomass/g Stem biomass/g Leaf biomass/g Biomass per plant/g
CK 20.81£1.90¢ 2.43+0.46¢ 1.66+0.20 d 2.26+0.14¢c 1.31£0.13b 5.23+0.26¢
T1 26.90+3.20a 3.08+£0.61ab 2.41%0.12b 2.55+0.12b 1.54+0.15a 6.5310.28a
T2 27.10+1.50a 3.154+0.68a 2.52+0.18a 2.641+0.15a 1.60+0.12a 6.76+0.31a
T3 23.10£1.80b 2.81+0.43b 1.71£0.16¢ 2.43%0.11b 1.34+0.12b 5.47+0.24b

ARNG FREOR A R B R R 2R (P<0.05) .

Data with different lowercase letters indicate significant differences at P<<0.05.
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Fig. 2 Effect of biochar addition on soil enzyme activity under drought stress
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Fig. 3 Redundancy analysis on physiochemical indicators of F.
hodginsii seedlings and soil enzyme activity under
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