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Abstract: Biochar is one of the research hotspots in the field of the agroforesiry waste utilization. A
field experiment was carried out to investigate the effects of different amounts of tobacco stem bio—
char (0 1 10 50 t* hm™) on soil micro-ecology and physiological properties of flue-cured to—
bacco. The results showed that soil water content ( SWC) increased at all tobacco growth stages as
the amounts of biochar applications increased. There were significant differences of SWC between
the treatment of 50 t * hm™ and other treatments at the period of tobacco vigorous growth. As the
application of biochar increased the total soil porosity and capillary porosity increased while soil
bacteria actinomyces fungi amount increased firstly and then decreased. The amount of soil bacte—
ria actinomyces fungi reached the maximum at the treatment of 10 t * hm™. Soil respiration rate
( SRR) at earlier stage increased with the increase of biochar application. Compared with the con—
trol SSR under biochar treatments increased by 7.9% —36.9% and there were significant diffe—
rences of SRR between high biochar application treatments (50 t * hm™ and 10 t * hm™) and the
control. Biochar improved leaf water potential carotenoid and chlorophyll contents. Meanwhile the
dry mass of root shoot and total dry mass under biochar application were higher than that of the
control. These results indicated that the biochar played active roles in improving tobacco—-planting
soil micro-ecology and regulating physiological properties of flue-cured tobacco.

Key words: flue-cured tobacco; tobacco-planting soil; biochar; microorganism; soil respiration rate.
DOI:10.13287/j.1001-9332.20150929.016

( Ts-02-20110015) . L

(2014 6015=2) (NY 2013 3019)

* %
2015-03-17

. E-mail: wenjiepan@ 163.com

2015-08-24



3782 26
1.1 mx0.55 m 48
29.04 m’. N.P,0;
. a3 K,O 45 kg * hm™2.45 kg » hm>.112.5
kg * hm™ N.P,0,.K,0 30
kg * hm™.0 kg * hm™.60 kg * hm™.
; 4 17 ( 25
cm) ;4 18 (60% )~ ( 25
cm) ;4 27 05 19
! . (40% ).
5-6
7-8 . pH 9-11 . 1. 4
12-13 14 . 15-16 1. 4. 1 50 d
2250 ~3000 kg * hm™ 450  t . 7.
1 kg 4 °C
( ) 100 d.
1.4.2 35 d LI-Cor 8100
1 20 cm
PVC 5 cm
1.1 1
2014 13:30.
(26°52724.8" N 107°06°40.8" E) 1.4.3 .
1110 m 240 ~ 35 1 (
265 d 13.5~14.6 C 948.2 ~ ) 7 2
1084.8 h 1129.9~1205.9 mm 10 16: 00 (
: 154.14 mg * kg™ WP4-T 0.5 h)
38.97 mg * kg™’ 291.15 mg * kg™’ (80% ) 8
47.75 g » kg™ pH(1:2.5H,0)6.84 20 2 18
105 d 2
1.2 105 <C 30 min.80 °C
K326. : N :
P,0, : K,0=10: 10 : 25 N:P,0; : 1.5
K,0=13:0 : 26. Microsoft Excel 2013
5 mm IBM SPSS Statistics 20.0
600 °C 8 h : Duncan
23.03 g kg_l 760.07 g ° kg_1 26.65 g * kg_1
0.99 g * kg 54.6 mg * ke pH(1:5 2
H,0) 9.67. 2.1
1.3 2.1.1
4 3 . .
: B, 0teshm?) B,

(1t*hm™) By(10t*hm™) By(50te*hm?).



12 3783
1 2
Table 1 Effects of biochar on soil mass water content Table 2 Effects of biochar on soil pore properties
Mass water content ( %)
Soil depth Treatment Treat— Total porosity Capillary porosity Non-eapillary
(em) Vigorous growth Mature End of ment (%) (%) porosity ( %)
stage stage the harvest By 57.1£0.0c 45.4+3.7b 11.7+£3.8a
0~10 By 24.7+1.3¢ 12.2+2.5a 23.21£0.1b B, 60.3+2.5he 46.3+5.2b 14.1+£7.5a
B, 23.8+0.3¢ 122:281  23.85:0.7h By 64.9+1.7ab 49.320.3ab 15.5+1.6a
By 28.7+1.8b 13.0+3.6a 25.77+1.7h By, 69.9+4.0a 55.5+2.3a 14.4+3.4a
Bso 40.2+0.5a 15.6£3.2a 34.05+7.6a
10~20 B 25.4+1.4b 16.0+1.5b 24.37+1.4b
B, 25.5£2.2b 16.4+1.5b 24.78+0.3h
B 29.2+1.6b 16.4£0.7b 25.12+1.5b
Bso 39.4+5.4a 20.]13.5-3 36.90+7.1a 101+ hm_z
( P<0.05) Different small letters
meant significant difference among treatments at 0.05 level. The
same below.
2.1.3
:0~10 cm 50
t*hm™ 40.2%
1.63 50 10t hm™ 3
. . -2 _ -
(P<0.05);10~20 cm 50 t * hm 10t hm3>1t* hm?2>50
(39.4%) t*hm”>> ;10 t * hm™
0~ 405 3 1tehm™
10 ecm
:10~20 cm
50 t* hm™ 20.1% - _ -
( ) 10t hm™>1t* hm?*> >50 t * hm™;
C, 10t * hm™ 50
50 t * hm .
t e hm 220 243
2.1.2
10
-2 -2 -2, -2
te*hm~>1t*hm > >50t*hm™; 10 t * hm
50 t * hm™ 1.33
2
_2 3
57.1% 10 50t * hm Table 3 Effects of biochar on soil microorganism amount
0.1 mm Treat— Bacteria Actinomycetes Fungi
ment (x107 cfu s g') (X100 cfueg™) (x10° cfu+g™)
B, 0.58+0.30c 3.91+1.67b 1.85+£0.61ab
B, 1.37+0.03b 6.55+£2.33ab 2.21+£0.26ab
50t e hm™ 55.5% By 2.85+0.53a 8.59+3.42a 2.46+0.79a
10.1% Bso 0.87+0.38bc 3.54+1.70b 1.44+0.47b
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Fig.1 Effects of biochar on soil respiration rate.

( P<0.05) Different small letters
meant significant difference among treatments at 0.05 level. The

same below.

Ak B Treatment

2
Fig.2 Effects of biochar on physiological indices of flue-eured
tobacco.
A: 10 The 10th leaves; B: 18  The 18th leaves.
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Table 4 Effects of biochar on dry matter accumulation and
distribution of flue-cured tobacco A
( C/N. ~pH. )
Treatment Dry mass Dry mass Total dry Root/shoot
of root of shoot mass ratio »
(g (g (g
By 84.35+5.08b  207.86+10.62b 292.21+15.70b  0.41+0.00a 23 .
B, 101.70+11.02a  225.82+12.19a 327.52+14.55a  0.45+0.06a
By 103.84+6.58a  225.18+10.24a 329.02+16.82a  0.46+0.01a o A
Bso 108.11+3.22a  247.57+14.19a 355.68+14.93a  0.44+0.03a .
Pietri ¥ pH
3.7 8.3
pH ; pH
7
26 pH
27
2.3 )
4
28
20.6% ~28.2%8.3% ~ 19.1%
12. 1% ~21.7% CK 10.8%+17.5%-35.8% 42.6%
2.06 mg*cm” +h™ 1.10
3 -
50 t « hm™ 7.9%+18.0%+36.9% 50
tehm™ 3 10 t * hm™
20
;0~10 ( )
cm 50 t * hm™ Smith ¥
40. 2% 1.63 50 10 t * hm™
7 10~20 cm 50 Co,
t* hm™ (39.4%)
( )
( ) 21
30

21

31
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