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Effects of biochar supplement in soil on growth and photosynthetic
characteristics of millet seedlings
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Abstract: To reveal the potential application and value of biochar in millet cultivation, the Setaria italica vari-
ety, Xianggu 3, was planted in the soil pots with three biochar rates (10, 50, and 90 g - kg™') were supplemen-
ted. The seedlings biomass, the morphology of underground roots , aboveground, and the photosynthetic characteris-
tics of millet seedlings were analyzed after sowing 30 days. The results showed that compared with the untreated
control (BCO) , the different doses of biochar significantly promoted the aboveground and underground biomass and
phenotype indicators of millet seedlings, as well as other photosynthetic parameters except the intercellular CO, con-
centration. And the effect of 50 g « kg™ biochar treatment on growth and photosythesis of millet was most obious.

Compared with the control (0 g - kg™'), the fresh weight and the dry weight of both the aboveground and the un-
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derground were significantly promoted to 220% and 181% , 500% and 350% , respectively, and the root-shoot ratio

increased by 41.7%. The 5 phenotype indicators of the underground, including the root length, the total root

length, the total root surface area, the root tip number, and the branch number increased by 124%, 215%,

323%, 86.4% , and 279% , respectively. While the 3 phenotype indexes of the aboveground, including the seedling

height, the stem diameter, and the leaf area increased by 48.28% , 50%, and 159%, respectively. The photosyn-

thetic indicators, for example, the leaf relative chlorophyll content and the net photosynthetic rate increased by

21.01% and 167% , respectively. These results suggested that the biochar addition in soil could promote the biomass

of millet seedlings through improving the phenotype construction of the underground roots and the aboveground

stems and leaves, and enhancing the photosynthetic capacity of leaves. This can lay a foundation for the formation of

later crop yield.

Keywords: millet; biochar; seedling growth; root morphology; photosynthetic characteristics
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Table 1 Effects of biochar on the biomass of the millet seedling

Kb i T Fresh weight/g T Dry weight/g WL
Treatment b I Above-ground 1 Underground b |- Above-ground }F Underground Root to crown ratio
BCO 0.20+0.01d 0.01+0.00c 0.027+0.002d 0.002+0.000c¢ 0.084+0.01b
BC1 0.52+0.02b 0.05+0.01ab 0.064+0.005b 0.007+0.001ab 0.117+0.01a
BC5 0.64+0.03a 0.06+0.00a 0.076+0.003a 0.009+0.001a 0.119x0.01a
BC9 0.38+0.02¢ 0.04+0.01b 0.048+0.004c¢ 0.006+0.001b 0.115+0.01a

7 :BCO BC1 BC5 BCY fCRAEM B AL M 0,10,50 .90 ¢ - kg™ o RREIFHEERRA IR 22 73k P<0.05 BEKF, T,
Note: BCO, BC1, BCS, BCY represents the amount of biochar applied to 0, 10, 50 g - kg™' and 90 g - kg™'. Different letters indicate a significant

difference at P<0.05 level between treatments. The same below.
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growth of millet seedlings

BCI  26.39+0.58b 0.20£0.05ab 8.60+1.30a  1.07+0.07a
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Fig.1 Effects of biochar on photosynthetic parameters of millet seedlings
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Table 3  Effects of biochar on the root characteristic parameters of millet seedlings
Qb FRK/em SR/ em TR AR/ mm BRI/ cm? HRI%L O3B
Treatment Main root length Total rootlength Average root diameter Total root surface area Number of root tips ~ Number of branches
BCO 4.59+0.48¢ 14.32+2.52b 0.29+0.05a 1.02+0.10¢ 191+33b 100£21b
BC1 9.73+0.61b 41.69+6.78a 0.27+0.02a 3.71+0.36ab 313+57a 367+54a
BC5 10.30+1.01a 45.15£5.16a 0.36+0.04a 4.23+0.49a 356+40a 379+5%
BC9 6.86+0.80b 33.63+6.39a 0.31+0.02a 3.07+0.46b 346+27a 270+48a
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