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Abstract: Using indoor potted experiment method, put rice husk biochar (DK), tobacco stalk biochar (YG),
rubber wood biochar ( XJ) into red dry soil, each biochar were set up five processing gradient ( by carbon soil ratio
1%, 3%, 5%, 7% , 10% ) besides non-biochar added treatment CK, 16 treatment in total, to study the bio-
char effects on tomato growth and fertility of dry red soil. The results showed that soil total phosphorus treated with
10% rice husk carbon increased by 207. 15% compared with CK. Soil total nitrogen and available potassium in-
creased by 337.54% and 360. 56% respectively after 10% treatment with tobacco stalk biochar compared with
CK, 10% treatment with rubber wood biochar increased soil organic matter and available phosphorus by 247. 98%
and 394.36% , respectively. Compared with CK, the activity of soil catalase decreased by 24. 89% to 136. 58%
in all 15 treatment. Compared with CK, soil urease increased by 54.83% , 3.22% and 38.71% only in XJ1,
XJ3 and XJ7. Soil sucrase activity was 8. 77% higher than that of CK treatment only in YG10 treatment, all other
treatments did not reached the CK treatment level. Among all 15 treatments, the biomass, root volume and yield of

tomato plants were the highest under 1% rubber wood biochar treatment, which were 120. 00% , 202.49% and
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368. 62% higher than CK.
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Tab. 1 Basic properties of experimental soil

e Exil 2R X AL H W HE FLBEE
- /g - kg™ /g - kg™ /g - kg /g - kg™ P /g - kg /g - em’ /%
S EARE 30. 04 0.51 0.18 7.43 8.77 3.32 1.51 43.15
K2 4AYMREATESR TR FHTAERL A JUAR i it A P2 B g i BB 8,
Tab. 2 Basic element content of biochar AN P,0, : K,0=15 : 15 : 15; Total Nutri-

C A N2 H R

R BATR /% /% /%
FEFEAEYI 27.00 1.26 1.00
S LR ) ¢ 2.88 90. 81 3.72
WRIEAE i 61.42 1.10 1.80
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Tab.3 Nutrient of soil under different biochar treatment
e ALK Eo X gl A G

/g - kg /g - kg /g - kg /g - kg /g - kg /g - kg
DK1 24.40+1. 13 hi 0.82+0.07 g 0.10+0.01 ¢ 12.61+0.40 g 0.42+0.05 e 5.39+0. 08 k
DK3 43.11+1.86 e 1. 10+0. 15f¢ 0.16+0.01 f 12.51+0.34 ¢ 0. 66+0. 06 de 11.57+0. 10e
DKS 29.08=+0. 89 g 1.14+0.05 f 0.31x0.00 ¢ 22.17+0.27 ¢ 1.50+0. 06 b 9.16+0.10 h
Dk7 51.81+1.00 b 1.65+0.05 d 0.36+0.01b 22.18+0.57 ¢ 1. 02+0. 05 cd 14.26+0. 10 ¢
DK10 43.74+1.68 d 1.43+0.08 e 0.4320.01 a 17.71+0. 46 d 0. 68+0. 06 de 14.57+0.36 ¢
YGI 17.99+0. 98 jk 1.20+0. 13 ef 0.15+0.01 fg 28.18%0. 50 a 0.25+0.06 e 6.47+0.19 j
YG3 27.80+1.50 gh 1.7420.05 d 0.1320.01 ¢ 25.15+0.42 b 0.55+0. 06 de 13.05+0.12 d
YG5 16.98+1. 04 jk 2.15+0.11 b 0.23+0.00 d 17.33+0.46 de  0.34+0.04 e 6.84+0.08 j
YG7 38.11+1.48 f 1. 84+0.08 ¢ 0.19+0.01 e 17.64+0.42 d 1.51+0. 52a 19.93+0.51 a
YGI10 44.720.71 e 3.50£0.12 a 0.1920.00 e 16.32+0.44 e 1.16+0. 06 c 20.3120.13 a
XJ1 22.65+0.74 i 0.77+0.08 g 0.09+0.02 h 12.74+0.49 ¢ 0.85+0. 06 cd 4.84+0.13 1
XJ3 24.04+0. 78 hi 0.80+0.05 g 0.10+0.01 h 13.49+0. 55 fg 0.78+0.05 d 7.71+0. 11 i
XJ5 25.67+0.78 h 0.74+0.04 ¢ 0.13+0.01 fg 14.35+0.45 0. 87+0. 06 cd 11. 11+0. 09 f
XJ7 47.31+0.67 ¢ 1.94+0.05 ¢ 0.21x0. 02 de 12.82+0.55 ¢ 0.78+0.06 d 16.67+0.16 b
XJ10 57.60+0.92 a 1.38+0.10 e 0.1920.00 e 9.77+0.37 h 1.73+0.06 b 9.63+0.09 ¢
CK 16. 60+0. 14 k 0.80+0.05 g 0.14+0.01 fg 21.95+0.55 ¢ 0.35+0.05 e 4.41+0.14 1

e BUEE AR RN A R 22 55 W3, P<0.05, T,
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& Kb 34 ) B 37.51% - 168.87% , i DKI .
XJ1, XJ3, Xj5 5 CK 4B [ %A w25,
2Lk DK10 2 ¥ e i, $& T+ K 207. 15%,
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Tab. 4  Soil enzyme activities under different biochar treatment

fhm ﬁi’%ﬂk’%;ﬁfi JOK i . ﬁﬁ?ﬁl
/mg - g /mg - g /mg - g
DK1 1.3220.22f  0.0420.01 m 37.87+1.79 cd
DK3 1.2320.05 g 0.04x0.01 1 37.52+1.47 cd
DK5 1.33+0.05 f  0.04x0.01 k  34.90+1.63 d
DK7 1.96+0.06 ¢ 0.03+0.01 n  22.34+1.66 f
DK10 1.23£0.06 ¢ 0.04+0.01 kI  15.17+1.29 g
YGI 1.56+0. 06 e 0.07+£0.02 7 48.10+1.86 b
YG3 1.98+0.06 ¢ 0.09+0.02 h  39.13+1.81 ¢
YG5 1.65+0.06 de  0.18+0.02 ¢ 46.71+1.60 b
YG7 1.7520.05d  0.1420.02 f 46.85%2.36 b
YGIO  1.74%0.07d  0.1120.02 g 51.84%1.52 a
XJ1 1.38+0.06 f  0.48+0.03 a  46.44+1.65 b
XJ3 1.68+0.05 de 0.32+0.03 ¢ 20.03+0.85 f
XJ5 1.51+0.05 e 0.07+£0.01 ) 29.59+1.39 e
XJ7 1.75+0.04 d  0.43+0.02 b 48.68+1.21 b
XJ10 2.3240.05 b  0.09+0.01 i 45.62+1.94 b
CK 2.91£0.05a 0.31+0.01 d 47.66+2.23 b

2.3 AREEWRIEMERKPZ0

AR ER B TR A A R WL 5

RS TREMRNENRERBZM

Tab.5 Growth state of tomato under different biochar treatment

s MR Y RAAH TR A A A 1 =Ly el
/cm /kg /em’ /g + kg™ /g + kg™ /g + kg™
DK1 86.46+2.45 b 0.51+0.03 ¢ 22.29+0.82 cd  7.49+0.05 h 1.44+0.02 d 16.82+0. 15 h
DK3 93.02+3.83 ab  0.32+0.03 de 22.49+0.40 cd  5.93+0.04 j 1.75+£0.02 a 27.69+0.49 d
DK5 83.78+3.46 b 0.61+0.03 ¢ 17.73+0.45 7.7420.03 ¢ 1.35+£0.01 e 28.52+0.37 cd
DK7 85.97+3.41 b 0.39+0.03 d 21.49+0.38 d 9.54+0.04 d 1.52+0.02 ¢ 22.36+0.26
DK10 89.53+4.06 b 0.77+0.06 b 18.49+0. 39 ef 9.89+0.03 c 1.60£0.01 b 24.55+1.31 e
YG1 92.16+£3.77 ab  0.23+0.02 e 16.19+0.53 f 5.89+0. 04 j 1.06+0.01 ¢ 21.15+0.09 ¢
YG3 98.61£6.32 ab  0.58+0.05 ¢ 23.81x0.71 ¢ 6.97+0.03 i 1.13+0.01 f 22.75+0. 14 f
YG5 90.86+2.64 ab  0.71+0.07 be 19. 25+0. 49 ef 9.30+0.02 e 0.81+0.02 h 21.46+0.12 ¢
YG7 84.75+£3.49 b 0.67+0. 03 be 30.03+1.30 b 7.73+0.05 ¢ 0.80+0.03 h 28.80+0. 10 ¢
YGI10 90.99+4.01 ab  0.26+0.04 e 18. 68+0. 42 ef 7.75+0.04 ¢ 0.84+0.02 h 22.95+0.53 f
XJ1 94.43+3. 86 ab 1.10+0. 10 a 35.21+1.53 a 8.68+0.04 0.82+0.02 h 22.63+0.12
XJ3 84.92+3.23 b 0.37+0.04 d 13.61+0.56 g 5.15+0.04 k 0.74+0.01 j 15.51+0.09 i
XJ5 97.41£4.29 ab  0.23+0.04 ¢ 19.67+0.53 ¢ 2.32+0.03 1 0.70+0.01 k 31.87+0.16 b
XJ7 85.19+2.42 b 0.76+0.04 b 20. 00+0. 88 de 10.26+0.02 b 0.84+0.02 h 28.48+0. 10 cd
XJ10 99.62+4.27 a 0.33+0. 05 de 21.25+0.80 de  7.82+0.05 g 0.80+0.02 h 25.15+0.08 e
CK 92.46+3.33 ab  0.50+0.05 ¢ 11.6420.58 h 10.77+0.04 a 0.75+0.01 i 33.18+0.07 a

B BET BRI R
GrMTEe s FIAL, TEMRELEARAE T AR MR AR

Xof 2 AL AR R o I AT W B ROASCR, A AL B ]



18 T

How H %

2019 &£

BCK A W25 TEAEY AR R AR 3R
PO XJ1 A PE A, B CK 4351142 & 120. 00% Fi
202.49% ; MFEER MR CK RN,
YR AR AL BIAS CK R 4. 97% -364. 22% |
MY MR A B CK T % 4. 11% -
97.26% ; FHYI 4 h DK3 Ab P, 8 CK &
133.33% , HAKAES CK YA RTHHA 85
25 IR 6.67% -113.33% 28], 3 F4Y)
pohREFEAE Y R (DK) X Rl AR 4 A 42 TR 2
P Ay 2 Pl AT W25 . ZEMFE
WM EY R (DK) MHIEAFAEYI®R (YG) #i

30000 ~
453000 -
40000 -

35000 | d = 9

=2

30000 | ¥
25000 - &

20000 | &

PR ke e

15000 |- £

10000 |- £

5000 [ &

DK1 ~ DK3  DK5  DK7 DK10  YG1 YG3

E1

PRI T] 35. 84% —90. 85% , W FUAR IS A AE 1 I3
(XJ) #7+75.98% -137.30% .,

e (1), AWk s o 35 il i
PR RER, 5 CK AABRA L, £ A HE A
IHA REE2E R X R RO 2 XT1
AEPE % CK AL PRIRT) 368. 62% , HAA AL BEXT
et 4R THEAE 25. 40% -289. 71% 2 [6); 3 Ffk
Yo, BRI A 40 o 0k 3 it 7 £ 14 5 e B A=
Yy s N 0 3G 0 b TR R, TR T A Wk
(DK) it Bl A My e U I 3G 52 R Rk

YG5 YG7  YG10  XJ1 XJ3  XJb XJ7 XJ10 CK

AR Ak 2

R A BRI

e A EANRFRERR AR 25 5 W KT, P<0.05
Fig. 1 The effects of biochar on tomato yield
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