2015,34(12):2394-2401 Ko RO R ¢ 2 4R

Journal of Agro-Environment Science

20154 12 A

£ R KB RDEERIZN
RIEE, & F7, Kigsa
(HLWIAIL R T e AR DI L, YW 110866)

O L2 ASREASES R R, 7 T T P S AR [6] Eb (51 9 78 A 58 A W 5 B 6 KA AT A B e, BIF 5 A R K P 3240
HAER A SZ 0 o IRE0 45 R , A=Yy s AT B F AR TH SR8 U, 5 R R R A LRSI 2.19%0~42.1% , B 4T T C/N Al
TR 5, R 43 3R 23.9%~131.29%F1 48.8%~297.2% , [RIH , A e s N KAV T 35 Jo il e 2 5 00 & &t L BRI 23 ) 10.4%~
44.8%FN 7.1%~20.8% , 3 T B FLBR L FRIR Jy 14.0%~19.6% . FEAEA: 72 Wi 55 FUE B S ISR (AR LR B b B rp RS2 bk
I ZEHL AR R AR T O TR A e, KPR AE (B R A

SKEIR AR e BT RS
FESES X712 TEERERDL:A

XEHS:1672-2043(2015)12-2394-08 doi:10.11654/jaes.2015.12.020

Effect of Biochar on Growth of Brassica campestris L. ssp. pekinesis(Lour ) Olsson

ZHAO Qian-wen, MENG Jun®, CHEN Wen—fu"

(Liaoning Biochar Engineering & Technology Research Center, Shenyang Agricultural University, Shenyang 110866, China )

Abstract: A pot experiment was carried out to study the effects of biochar additions on seedling growth of two Chinese cabbage cultivars
(Brassica campestris L. ssp. pekinesis (Lour) Olsson; Cultivars Xiayang Zao 50 and Jinnong Rekang Wang ). Compared with conventional
nursery substrate, additions of biochar significantly increased porosity, C/N ratio, and available potassium by 2.1%~42.1%, 23.9%~131.2%,
and 48.8%~297.2%, respectively, leading to greater growth of the seedlings. However, biochar applications caused alkali hydrolyzable nitro—
gen, available phosphorus, and capillary porosity decline by 10.4%~44.8%, 7.1%~20.8%, and 14.0%~19.6%, respectively, which might re—
sult in a negative impact on seedling emergence rates. Peanut shell biochar mix with conventional nursery substrate at equal volume showed
the greatest values in seedling height, stem diameter, chlorophyll content, fresh weight, dry weight and robust seedling index, but the lowest
seedling emergence rate.
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Table 2 Eight combinations of biochar and substrate (volume ratio )

L R
Conventional nursery

4b30 B IR FORREAT AR

Treatment Peanut hull biochar Maize straw biochar
substrate

P1 20 0 80
P2 30 0 70
P3 40 0 60
P4 50 0 50
M1 0 20 80
M2 0 30 70
M3 0 40 60
M4 0 50 50
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Table 1 Basic properties of biochars used in experiment

H W3 25H Biochar type  pH C/% N/% C/N HRW Available phosphorus/mg-kg™  HEZLH Available potassium/mg-kg™
wEFE Y 8.55 44.67 0.99 45.20 202.99 2 134.81
BRFEFT A0 890 3795 0.98 38.94 225.30 203111
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Table 3 Physical and chemical properties of different treatment substrates ( Before nursery )

HH )5 /K 2 Field

EAFFLBREE Capillary

SERNEN7:

ALHE Treament ¥ Density/g-cm™ capacity/% porosity/% Aeration porosity/% pH CEC/emol kg™
CK1 0.77+0.04bed 57.15+5.41a 43.75+1.74a 30.603.02¢d 6.40£0.06g  13.82+0.01h
CK2 1.410.07a 13.92+1.70c 19.61+1.85¢ 26.72+3.51d 6.61£0.03f  4.22:+0.08i

Pl 0.79+0.02¢ 47.61x1.41b 37.63+0.08cd 31.23+2.52bed 7.37:0.03¢  20.47+0.20c
P2 0.800.07bc 46.50+3.22h 36.91+0.61d 33.84:3.88hcd 7.52+0.03d  18.45+0.20e
P3 0.80bc 46.070.93h 35.91+0.79d 33.331.22hcd 759£0.02¢  17.05+0.02f
P4 0.83=0.02b 44.54+2.53h 35.19+2.77d 43.47+5.66a 7.71£0.02ab  15.67+0.18¢
M1 0.75+0.05¢d 53.92:+1.63a 40.46+1.48be 31.59+5.07bed 7.52¢0.02d  21.98+0.16a
M2 0.74+0.01cd 55.0741.95a 40.58+0.68ab 32.80:£0.74bcd 7.60£0.03c  20.80+0.19b
M3 0.71=0.1d 57.96+5.08a 41.21+2.85ab 37.92:5.81ab 7.68+0.04b  19.94x0.02d
M4 0.7+0.4d 59.57+2.66a 41.72+1.65ab 36.25+2.15hc 775:0.02a  18.53021e

T : R Duncan 557715 [F)— S A P RERR 22 5 B35 (P<0.05) . % 4.5.7.8 [,

x4 FEERER BEEFMBER(EEE)

Table 4 Nutrient content in different treatment substrates ( Before nursery )

DR A Alkali hydrolyzable

B4 Available SR Available

ALHE Treatment /% N/ CN nitrogen/mg - kg™ phosphorus/mg - kg potassium/mg- kg
CK1 10.72 £0.07h 0.78+0.01¢ 13.83+0.05h 528.32+27.89a 394.131.00a 233.15+2.97¢
CK2 1.53+0.00i 0.15£0.00e 10.33+0.22i 132.58+5.34f 60.95+1.72i 167.111.46f

Pl 19.22+0.19d 0.82+001b  23.41x021d 473 48+30.03ab 348.77+3.85¢ 346.82+5.14d
P2 21.23+0.07c 0.80£0.03bc  26.66x1.00c 439.24+12.90bc 340.68+1.46d 579.6313.40¢
P3 2386£0.16b  0.83:0.02ab  28.90+0.80b 408.51+32.50c 327.32+2.73f 604.58+38.73¢
P4 27.53+0.2a 0.86+0.02a 32.06+0.48a 368.43+11.86d 312.27+1.11h 926.07+15.71a
MI 1381:0.07g  0.81x0.02be  17.13+0.45¢ 454.46+14.12b 366.13+1.04b 348.24x1.11d
M2 13.90+0.03g 0.70+0.01d 19.750.22f 356.89+9.13d 342.53+0.57d 368.96x4.97d
M3 16.12+0.07f 0.720.04d 22.30+1.17e 316.81+28.87¢ 334.85£0.99 597.37+7.70¢
M4 17.2240.19 0.7240.01d 23.83+0.11d 291.67+18.36e 319.00+5.08g 826.15+5.80b
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Table 5 Robust seedling index in different treatments

Jb3 H IR 50 HABTE
Treatment Xiayang Zao 50 Jinnong Rekang Wang
CK1 0.02+0.01bc 0.03+0.01cd
CK2 0.03+0.01bc 0.0420.01bcd
P1 0.03+0.00bc 0.03+0.01d
P2 0.03+0.01bc 0.03£0.01bcd
P3 0.03£0.01b 0.05+0.02b
P4 0.05+£0.01a 0.07+0.04a
M1 0.02+0.01¢ 0.03+0.01d
M2 0.02+£0.01bc 0.0420.02bcd
M3 0.03£0.01b 0.05£0.01bc
M4 0.02+£0.01bc 0.0420.02bcd
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Figure 1 Rates of seedling emergence in different treatments



2398

YISty 53455 121

FYIAG, HAp SRR A C/N FERCE 5 St
BT HCR B O S AR G, JE TR AR R A A
Py R A B A O SR L T
JEAH E, A2 9 VS I B F R T L T A, e AR
Tt C/N FH#8 8 & i, A R TR EH R e 2y

AR AR o ol e 215 A Al 5 i, AR R R B A LR
JEE , TR H 257 A S TET R o AEASBIE ST AR, FEA 52
AW X R A SR A A AR R e A 200 T KA
FAE B¢, JELA PA AR B S bk 2SR 4%
RO RS Rk T SO B AR R RO

F 6 HEEHMH B EEEREREL SRR IS EHEE FHE XS

Table 6 Correlationship between seedling and substrate properties

K FHH. 50 Xiayang Zao 50

HARMAPTTE Jinnong Rekang Wang

DIE F 3

HHTE%L Robust seedling index  HiJfj# Seedling emergence rate

- FEE Robust seedling index  H 1% Seedling emergence rate

R 0.142 -0.622
LB 0.100 0.416
EEILERE -0.308 0.747%
ESALBRE 0.674* -0.256
pH 0.244 -0.122
CEC -0.199 0.576
S 0.576 -0.022
B 0.147 0.508
C/N 0.625 -0.182
WA -0.106 0.776%*
R -0.152 0.754%
B 0.571%* -0.353

-0.25 -0.094
0.288 0.416
-0.138 0.747*
0.800%* -0.256
0.465 -0.122
-0.103 0.576
0.568 -0.022
0.133 0.508
0.667* -0.182
-0.317 0.776%*
-0.116 0.754%*
0.773%** -0.353

TSR Pearon 430175712, * 1R3% P<0.05,** f{iF P<0.01,
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Figure 2 Chlorophyll content of Jinnong Rekang Wang(a) and Xiayang Zao 50(b) in different treatments
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Table 7 Plant morphological parameters and biomass of Xiayang Zao 50 in different treatments

b bR W EEE L EIRTE

AT

Tﬁim *ﬁih‘;ﬁ:t ffl/em iﬁi}j f‘p‘g:: ﬁ%ﬁfﬁ‘r’; Aboveground fresh oot fresh  Aboveground dry Root dry weight/
weight/g weight/g weight/g g
CK1 8.5+0.5de 0.42+0.05bc 4xlc 10.2+0.9d 1.63+0.34¢ 1.95+0.52bede  0.14+0.03de 0.29+0.04d
CK2 8.4+1.0e 0.48+0.10bc Sxlbe 10.4+1.6¢d 1.78+0.44¢ 1.75+0.77cde  0.20+0.06bc 0.29+0.02d
P1 9.2+0.7¢d 0.44+0.04bc S+1be 12.2+1.2bed 1.57+0.25¢ 2.90+1.30b 0.16+0.03cd  0.40+0.05bed
P2 10.7+0.7b 0.47+0.06bc 5+1b 12.7+1.46bcd 2.56+0.41b 2.68+0.93bc  0.20+0.04bc 0.44+0.12bc
P3 10.9+0.7b 0.49+0.10bc 6+1b 13.3+2.0ab 2.44+0.53bc 2.83+1.40b 0.21+0.07b 0.46+0.15b
P4 13.0+1.2a 0.58+0.07a 7+0a 15.3+3.7a 4.83+1.16a 4.39+1.10a 0.40+0.08a 0.62+0.22a
M1 7.8+0.6¢ 0.39+0.07¢ 5+1b 13.2+4. ab 1.02+0.23d 1.32+0.46¢ 0.09+0.02¢ 0.29+0.11d
M2 8.0+0.9¢ 0.45+0.10bc S+1be 13.0+2.0ab 1.25+0.49¢d 1.54+0.29¢ 0.12+0.04de 0.28+0.16d
M3 8.3+0.6e 0.45+0.07bc 5+1b 13.6+3.1ab 1.47+0.34cd 2.18+0.55bed  0.14£0.02de  0.41+0.09bcd
M4 9.5+0.6¢ 0.46+0.08bc 5+1b 13.4+1.8ab 1.7240.19¢ 1.63+0.86de  0.16+0.03cd 0.33+0.06¢d
*® 8 FEIERAE BRANE ERESIEREY RIS
Table 8 Plant morphological parameters and biomass of Jinnong Rekang Wang in different treatments
e Wi Plant S Stem BABRNFFRL Leal  HRK Root i’nﬁi%ﬁ@iﬁ i’nﬁT%ﬁ@iE BT ﬁET%ﬂlFi
Treatments  Heighfom  diameter/em  number per plant  Lengthfem - -Poveground fresh - Root fresh  Aboveground dry Root dry weight/
weight/g weight/g weight/g g
CK1 7.6+1.0c 0.41+0.06b 5+0f 11.7+1.6¢d 3.03+0.82d 1.98+0.34¢ 0.17+0.06d 0.34+0.13cd
CK2 9.1+0.9b 0.54+0.08a 6x1bc 10.9+1.5d 3.06+1.10d 2.45£0.83bc  0.23+0.04bed  0.38+0.10cd
P1 8.7£1.2b 0.42+0.06b 6=1cde 10.7+1.8d 3.04+0.73d 2.10£0.45bc  0.19+0.05¢d 0.35+0.07cd
P2 9.4+1.2ab 0.43+0.06b 6+1bed 12.0+1.1cd 3.45+0.82cd 2.40+0.53bc  0.25+0.14bed  0.51+0.11bed
P3 10.2£1.0a 0.54+0.09a T+lab 12.1+1.9bcd 4.48+1.01ab 3.54+0.74a 0.30+0.06ab 0.63+0.17b
P4 10.3x1.4a 0.56+0.14a 7+0a 12.2+1.3bed 4.80+0.85a 4.10+0.75a 0.36+0.10a 0.86+0.39a
M1 9.3+0.7ab 0.44+0.10b Sxlef 13.9+1.6ab 2.80+0.84d 2.11£0.53bc  0.22+0.07bed 0.31+0.06d
M2 9.2+0.8ab 0.50+0.08ab SxIf 13.5+1.6abc 3.79+0.87bced 2.78+0.93b 0.29+0.14ab 0.42+0.18cd
M3 9.8+1.4ab 0.54+0.12a 6+1bed 14.1£2.9a 4.07£1.35abe 3.71£1.13a 0.32+0.09ab 0.52+0.11bc
M4 9.4+0.6ab 0.50+0.07ab 6+1def 12.6x+1.6abcd 3.43+1.06cd 2.75+0.57b  0.28+0.06abc  0.48+0.28bcd
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