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Effects of Wheat-Straw-Based Biochar on Yield of Rice and Nitrogen Use Efficiency of Late Rice. QU Jing-jing',
ZHENG Jin-wei' | ZHENG Ju-feng', ZHANG Xu-hui' , LI Lian-qing' , PAN Gen-xing' , JI Xiong-hui’, YU Xi-chu® (1. In-
stitute of Resources, Ecosystem and Environment for Agriculture, Nanjing Agricultural University, Nanjing 210095, Chi-
na; 2. Soil and Fertilizer Institute, Hunan Province, Changsha 410125, China; 3. Jiangxi Institute of Red Soil, Jiangxi
Province, Jinxian 331717, China)

Abstract: Biochar prepared out of wheat straw was applied in reddish yellow paddy soil in Changsha of Hunan and red
paddy soil in Jinxian of Jiangxi in a field experiment to explore for effects of biochar applied at a rate of 20 and 40 t -

hm ™2, separately on yields of early and late rice and nitrogen recovery efficiency of late rice. It was found that the early
rice didn’t respond much in yield to the combined application of nitrogen fertilizer and biochar, regardless of rate, in the
two experiment sites, and neither the late rice in the experiment site of Changsha did, but the late rice at the experiment
site of Jinxian did, increasing by 5. 18% and 7.95% , separately, in the two treatments of 20 and 40 t - hm > biochar.
With the same N application rate, the treatments of 40 t + hm ~* biochar in both experiment sites increased soil organic car-
bon by 55% or more over the control. Application of the biochar was found to increase pH in acid or weakly acid soil,
lower soil bulk density and also increase nitrogen use efficiency of rice by 20. 33 and 17. 58 percentage point in the treat-
ments of 40 t -+ hm > biochar in the experiment sites of Changsha and Jinxian, respectively and nitrogen agronomic effi-
ciency by 39. 81% in Jinxian. The experiment demonstrates that biochar amendment in acid soil can stabilize or even in-
crease rice yield and improve nitrogen use efficiency.
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Table 1 Basic chemical properties of the soils in the surface layer (0 —20 cm) of the paddy fields studied
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Table 2 Fertilizer and biochar application rates of different treatments

fb L7y ik v LLE VKRS H it L/ (kg - hm ™) ZTIEE KRS e L/ (kg - hm ™)
(t-hm?) N P,0s K,0 N P, 0 K,0
CONO 0 0 90 90 0 225 150
CINO 20 0 90 90 0 225 150
C2NO 40 0 90 90 0 225 150
CON1 0 240 90 90 300 225 150
CINI 20 240 90 90 300 225 150
C2N1 40 240 90 90 300 225 150

1.3 tHERESHE
IR ity T R MO 4 X A SR B R AE B
AN A0 ~20 em £ )2 AA UM

FORE AL S AN IRA AT, BRI 5 4 7 5 i
0.85 F10. 15 mm fLARH A& o FIFR Tk E 4 4
B SRR AT IE I E AL - pH



+290- e S

5Ok B

5 ¥ 28 %

RIHEALE, VOK) tm( 1) =5 1, 2R APLRE
Rk s A LIS R A IR R A ik A ik o
1.4 KEFEREMBNE

ANV SR S €Y il e TR N DN SN
P a0 A RO 52 T 3k« A5 /) X 328 B 4
—ELH 20 BOKAERE IR, B ARG , 4 R 0 RO
B HERRBRE s TR I E J7 1 45/ NMX AL
200 Kifh¥FHRF-FRE, 7158 1 000 KK RS FR-1- 9 5T
5 AR A/ DR T RS I £ R
L5 ERMERFAREREFFRERNITE

Tt A S UL T AL o I RE 7, P Y
R BN, FAE I I (% ) 5 14
AR SR AR Ok AR A A o i AR Y L
1, T3 20 - FAE AR R = Gl AR 1
AR 3 bR SR A — Rt I AR SR i b
AR R ) M IE RSB

SRUIEA 2 2503 i B A7t S04 A X JC 40 X o 4
INAVERE R 8 15 2 X0 BB AR 22 30K =
(it M XA 9 7= 8 - JC R KA 7™ 2 ) /i

R3 AMBURX K TEREEA BRI

1.6 %iE4bE

K] Excel 2003 {4 % 120 56 404 647 48 114k
H R SPSS 13,0 BRAFHEAT BN R J7 22 0 Hr 2
H A (LSD K2 5) o

2 HZRE5SH

2.1 MEREY BRI KEER RN

HIZ% 3 Al A, AR W) T o 1Ot P AT A 5 4 v R A
PR TR E, 2 MR AT 7 L C2NT A B fie
PEBE I £ C2NT Ak P TR H 4% CONT Ab B 5
7.17% , MR VPSR AL 2 A A B A) 22 57 R A f2. 25 7K
o FEARMERNEAAE T, it A= B ) 2 A~k 5
VR A R Y 0 2 R T AR ) Rk S RUIE
POt AT i 25 B g 2 B R R A R, CINT A
C2N1 kb 3 %5 CON1 A4k 2 73 5] $2 & 5. 18% A
7.95% , M VP i 5 b3 3 A4k B A] 5L I A =

Table 3 Effect of biochar amendment on number of panicles and rice yield

sty B/ (H - hm™?) TR /g FAGFE R/ (- hm™2) MG/ (- hm™2)
Ky iy Kb HEWE Kb biidiy Kb W
CONO 275+0° 360+5.3°  25.25+0.65° 25.50+0.44°  5.08+0.07"  5.60+0.16"  6.38+0.40"  6.67+0. 14°
CINO 270+4. 1¢ 360+4.1¢  26.03+0.15" 26.43+0.36"  5.29+0.44>  5.83+0.60"  6.36+0.20"  6.63+0.13¢
C2NO 295+4. 14 390+8. 7¢ 26.33+0.15" 26.62+0.28"  5.00£0.15>  5.86x0.52">  6.36+0.71>  6.80x0.18°¢
CONI1 365+4. 1° 510+12.4>  27.33+0.15* 26.50+0.26"  7.30+0.43*  6.37x0.36  7.85+0.26°  7.92+0.29"
CINI 443+16.5" 540+30.0" 27.63+0.15% 27.07+0.15"  7.62+0.32*  6.60+0.60* 7.74+0.52*  8.33+0.14°
C2N1 470+8.2° 570+17.3* 28.03+0.42° 28.40+0.35°  7.11+0.63*  7.28+0.81°  8.17+0.13*  8.55=0.18"
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Table 4 Effect of biochar amendment on soil physical and chemical properties

e FEAE/ (g em ) pH {H w( LK) /(g - kg™") w(&E) /(g kg™")
Kb iy Kb it Kb iy Kb iy
CONO  0.91+0.05°  1.20+0.04°  5.92+0.14"  5.14+0.02> 18.51+0.75¢ 16.37+0.18°  1.61+0.01°  1.75%0.06¢
CINO  0.82+0.09* 1.12£0.09*°  6.16£0.07® 5.16+0.03" 20.55%1.52°¢ 18.10+0. 86° 1.68+0.05" 1.80=0. 02
C2NO  0.78+0.03" 1.04£0.12>  6.22+0.09> 5.46+0.03* 25.14%3.25°> 27.83(.32* 1.70£0.07%¢  1.91x0.02°
CON1  0.87+0.04°  1.19+0.02°  6.01+0.06" 4.88+0.05° 18.05+1.209 16.48+0.54°  1.65+0.06™  1.83+0.02"
CINI  0.81£0.03" 1.09+0.07®*  6.15£0.02* 4.99+0.13° 23.03+1.42" 19.29+0.66°  1.79+0.09"  1.89=0.02%
C2N1  0.79£0.03®  1.11x0.07°  6.29£0.15*  5.12x0.01> 28.11+2. 14" 25.43+2 89" 1.73+0.09®  1.89+0. 04
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Table 5 Effects of different biochar treatments on N use efficiency and total N uptake by rice

i 201 W i/ (kg - hm™2) T i/ (kg - hm™2) FURLIR AR A/ % FEAERR/ (kg - kg ™")
Kb Fiidey Ky Bt kb HEBE Ky %t
CONO  20.85£3.76° 24.50+1.86° 72.88+13.57"  84.01x9. 444
CINO  16.77+0.79¢ 25.88+3.94° 74.38+1.29"  110.52+20.76°
C2NO  23.09+4.58° 24.86+2.65° 59.79x4.67°  85.29+2 73!
CONI  52.11+6.83> 61.08+7.51" 122.97+21.19* 157.75+£9.25" 33.90+1.90" 36.77+3.85° 5.81+£1.06° 4.17=0.83"
CINI  73.34£3.94% 95.50+18.82" 115.29£2.98*  172.83+4. 94" 40.61+3.75"  43.98+0. 65" 6.04+0.24"  5.67+0.29"
C2NI  82.61£8.25% 74.74+9.49" 130.43+22.49° 198.50+8.48*  54.23+6.00"° 54.35£4.35%  7.52+2.45* 5.83+0.01"
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