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Abstract: [Objective] This study aims to explore the effects of corn straw biochar addition on the physicochemical
properties of slag dump soil and the growth of Cynodon dactylon, and to provide practical guidance for the
construction of soil and water conservation projects and vegetation restoration in slag dumps. [ Methods] A pot
experiment was conducted using slag dump soil from a typical site of the Central Yunnan Water Diversion
Project, with slag soil (CK) as the control. The effects of 1%, 3% and 6% biochar treatments (S;, S, and S;)
on the physicochemical properties of the soil and growth and nutrient uptake of C. dactylon were investigated.

[Results] (1) Addition of biochar increased the porosity of the slag soil and lowered the bulk density, causing the
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pH value to shift from acidic to neutral. Meanwhile, the organic carbon, total nitrogen, total phosphorus, and
total potassium contents of the slag soil increased by 26.48%, 46.13%, 25.97% and 4.46% , respectively. The
6% addition rate showing the most significant improvement. (2) The 3% addition improved the particle
distribution of the slag soil, increasing the proportion of Z0.25 mm aggregates and the aggregate stability, and the
Mean Weight Diameter (MWD) and Geometric Mean Diameter (GMD) increased by 75.29% and 26.32%
compared with CK. (3) Biochar addition increased the biomass of C. dactylon by 19.89%~107.28%. The
nitrogen, phosphorus and potassium contents of the root system were increased by 29.63% , 39.95% and 35.37 %
on average, respectively, with the 3% addition showing the best effect. (4) Redundancy analysis and partial least
squares structural equation modeling showed that bulk density was the main factor limiting the growth of C.
dactylon in the slag dump. [ Conclusion] The addition of biochar can improve the physicochemical properties of

slag dump soil and increase the biomass and nutrient accumulation of C. dactylon. Overall, a 3% biochar addition

shows the best effect in improving the soil quality and promoting plant growth.
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Table 1 Characterization of physical properties of slag soil under different biochar addition treatments

Ab 2 pHE ZAE/(gecm ?) BALBREE/ % TEELBE/%
CK 6.304+0.22b 1.2740.06a 30.99+8.35b 27.35+6.42a
S, 6.7440.33ab 1.25+0.11a 34.93+0.95ab 30.92+1.63a
S, 7.14+0.44a 1.14+0.03ab 38.14+2.87ab 34.03+3.47a
S, 7.3040.33a 1.12+0.04b 41.80+2.23a 31.40+4.25a

TE B0 DA B (B bR v 22 7 OR[N T RE SRR b B ] 2% 5 B 2 (p<<0. 05)

2.1.2 AMppFmtEriobEH¥a 5CKH
Ho, s A W e e A LR & B E RS T 11.80 %0~
45.31% (p<<0.0D) ; A M & f & B FR ST
25.25%~59.60% (p<<0.05) Fl 18.40% ~23.31% (p<<
0.05), &8 & R sh AL, S AL FFEAK T 0.96 %0, S,
SALBEAY B E T 5.92% f18.43% . A ML R 4
B S X AR RIS N R W 2= R (D,
2.1.3 AW R FImatiE £ R R R AR E 6
) FRE USDA 58 i #b = £ 43 25 1, BF 5% IX
e E AR O+ (K 2A) . CK M Bl (<2
pm) KR (2~50 pm) FPRL (50 pmD AR HE 435
h23.13% ,66.14% ,10.73% , A=Wy s U5 I Ak B s i
4 Bk Ry R AR B e 4 ) 2 R AR 12.92%0,
12.60% , Wb 4 3448 55 25.52% . BIKKF , AW 5
PN IR G o) A W N e V% A KA 7 N
JoR A T 3G 0, R R BRI

5 CKHMIH,S,, S; AT =5 mm FI R4 & e,
V-5 42 5 10.50 %6 s A MR BN NS L XF 5~2 mm B R Ak

bR E 2% % 2~1 mm, 1~0.5 mm, 0.5~0.25
mm 43 51 B A 9.00% ,6.50% ,3.00% ;<<0.25 mm
AR IR 5 F 245 6.00% o S AL FRAIE TS, Sy 4b B
Xof ¥ b UAORR S M P SR AR 3 A BOR S A3 =0.25
mm B R 5 ik 91.00% (F 2B) ., 5 CKAM L, &4
Py 7 B Ak B4 1] SR AR 24 B i B AR (Mean Weight
Diameter, MWD) | Al & JL{] F 35 E 42 (Geometric
Mean Diameter, GMD) #£ & T 30.89%~75.29%,
5.26%~26.32% (& 3),
22 AR mMITEFREKOZE
221 AMRFFHTARAERBERAAAZTL S
o W RN IR BRSO  FAR A K R BRI A IE
TV RON B T R AR L A AR R T 2.18 %0~
21.36%, 19.89%~107.28%, 8.76%~49.32% Al
4.41%~19.12% (B 4 o fi 2 AR T 5 bl A= 49 e 3 i
WK, CEAEENBEZES HRER TR EER
R AR AR SR 1A= W A S I e A1 8 7 21 AR A g B R

5 CKM W, M FRARTE OFHRE  BAREK.



2l BB < W) B S IR 3 3 v b SRR SBORIAR ) 2 ROIR B0 B 5 e 209

MR FE A R R SRR e T 4011%~ 0.05), LR R et i B e 3, AR AL R 5 A 51.44 %0~
166.14%, 8.57%~34.29%, 91.09%~134.13% (p<< —2.24% (K 5o AW AR F AR R kB R
0.0 ,24.44%~64.76 % M1 158.62% ~222.41% (p=< FLEWL (F 6) (HFE-IAREE AR KR 3A g 225 .

18 A a 1.8 B a
~ a -
" b e v
) B : L
.fd 14 . c &91.4 b
» Y c
< 10 b 210 |t
poi ™
& 4
B 6 w06 T
= 4
o, L 02 b

CK S, S, S, CK S, S, S,

25 c \ \ 70 b

7 - a
~20F b ~ 60 a a 2 >
P B0 ;
;0 1.5 .Ol) 40
~ S~
1.0 | i 30
da 490 b
o5t &
H 4 10 -
0 0
CK S, S, S, CK S, S, S,

AN F/NE FRE R A 341 2 (8] p<<0. 05 2 5 i
B1 E£YRAEFMELETELIRFIEETNH
Fig. 1 Nutrient contents of slag soil under different biochar addition treatments
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Fig. 9 Path analysis of physicochemical properties of slag soil and growth of C. dactylon under biochar addition
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