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Abstract. The winter wheat was selected to study the effect of biochar of cotton straw on root morphology
and endophytic fungal communities by using the method of root scanning and Illumina Miseq high-
throughput sequencing. The symbiosis mechanism was found by the test. The treatments were amount of
4.5t/hm”, 9.0 t/hm” and 13.5 t/hm” of straw biochar, respectively applied to the soil, and the straw
returning was taken as test control in the field experiment. The results showed that root diameter and
specific root length were increased significantly, and branching density and biomass were decreased
significantly in the primary root, and only the root branching density was decreased in the secondary root,
when the amount of biochar was 4.5 ~ 13.5 t/hm’ in the mature period of winter wheat. At the fungal
phyla level, the abundance of Ascomycota was increased significantly, and the abundances of
Zygomycota, Chytridiomycota and unidentified fungus was reduced greatly, and the abundance of
Glomeromycota was not significant. At the common fungal order level, the abundance of Pleosporales was
increased significantly, and the abundance of Eurotiales and Mortierellales was reduced greatly. With the
amount of 4.5 ~9. 0 t/hm’ biochar promoted the primary root growth of root branch density and biomass
by decreasing the abundance of Eurotiales, and inhibited the secondary root growth of diameter and

branch density by increasing the abundance of Pleosporales. By comprehensive comparison, the effect of
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amount of 9. 0 t/hm’ biochar on root morphology was better than that of other treatments. The treatment

with amount of 9. 0 t/hm” significantly increased the primary root diameter by 5.00% and specific root
length by 33.57% , and decreased root branch density by 67. 26% and biomass by 27.27% , while also
reduced the secondary root diameter by 13. 16% and branch density by 34.38% , compared with the test

control at maturity stage of winter wheat.

Key words: winter wheat; biochar; primary root; secondary root; endophytic fungus; diversity
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Tab.1 Root morphology and biomass in different treatments

RAXE a3 B/ em H#/mm Sy B/ (Beem ™) WK/ (meg™") g
CK 345.80 £18. 61" 0.20 +0. 01" 1.68 +0.07™ 320.08 £47.93% 0.011 £0.00"
) Cl 354.75 +4.89" 0.22 +0.01% 0.58 0. 01" 406. 81 £11.22" 0. 009 0. 00"
ER C2 358.76 £5.78" 0.21 +0.01% 0.55 0. 04" 427.54 £14. 03" 0. 008 0. 00"
C3 353.36 £7.97% 0.21 +0. 00" 0.28 +0.01° 539.52 £83.03™ 0.007 +0. 00"
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W\ﬁim ~ bx bx bx ay bx
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Tab.2 Winter wheat yield and its components in different treatments
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Tab.3 Root endophytic fungal community diversity index in different treatments
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Fig. 1

Proportions of root endophytic fungal phyla and common fungal orders within Ascomycota and Zygomycota

in different treatments
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Fig.2 RDA analysis between root morphology index and proportions of root endophytic fungal community structure
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