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Tab.1 Elemental analysis and pH value of biochar and biochar-based nitrogenous fertilizers

HE C it 53 ¥/ % O J 53 50/ % N i 53 8 % H i 70 30/ % pH i
H W R 72.38 23. 81 1.19 2.62 9.99 +0. 006"
BIR T % I AU 46.93 36.32 13.37 3.38 7.07 £0. 006"
2 i 78 e K RUIE 46.51 36. 12 13.75 3.62 6.95 +0.02°
RN TR 5 5 g 43.96 37.23 15.38 3.44 6.79 +0. 15"
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Fig.2 IR spectra of biochar, ammonium nitrate and

biochar-based nitrogenous fertilizers
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Fig.3 Percentage of accumulated release of

biochar-based nitrogenous fertilizers in water
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Fig.4 Percentage of cumulative nitrogen leachate of

biochar-based nitrogenous fertilizers in soil column

g I B AR A e R R B R R
18.86% , W &5 T 28 ¥ Be b v, (EL 0 T A BF 50 465 31
L H /N TR 36 1 6 154 52 107 LAY ¢ 6 i R £ 0 i
TR o R % BRUKIE R k8 T BB AR, A
FFE SR R I AR S B W S B R i
R 330 2 B AR W 5 e A SR T b 3% T AR
ik 148 m*/g T B, AR Y T b s R, B
AL £ 15 B R 488 AR R 92 19 K 3% b 3% 1T AR R 2
T o BLAN , AHFE o i A 00 55 ¢ B SR 0 WS 1 AR
SRAERE E Ak U, ORI &K, HARTE S mm /2
A7 T 5 FE MR e 3ah F e  y T S A P ) s 2 A
I 3 S A5 {1 15 il R e 9 R TR A B A W 5 R ) A
w2 I BF 5 5 i R B TRt SR R FILAR 1 S5 A
3 iFig

2 O MR i 158 36 4 SR B A A 1 TR BB A ) 5T
SR 9 ) 44 T2 10— A5 A0 e ol i, 8l T
T I AS 5 1T 386 A7« H— S 4 A4 90 55 50 i — 45
T AN, I 3 2 7 s A 5k e P g, R K
057 o i) 15 2 90 R A S A0 G ) R S R s O — R
LB R AR 1) A 00 5 5 A o 60 B2 bR,
0 J2 14 JEE 5 R 45 70 018 S 70 0 e PR e A oI
A T 8 A 2K, 0 A 0 S5 5 45 R L 6 A F £
W% 5 3 1 SR A

T AR W) S 5 A REBL f Ak 3R, ke 32, HL
BRBE A AT, AU YT B S A ) R T A R AR
JiE A M8 SR A Y B A P T 3 B ok R



%3 1 HKSE A AW A I P ] DL S R A B 133

ASCR T ELAE L B RS REXS FR B B — & B ZLAMGHE B 2 A I o, RO T2 B

M BAE R, LA ARG e 4 ) R FE AN {6 FERNE A AR R o B SR S A 2E R b
. R T FNAB TR 120 A e 34 2R NE Xo) il 1R i AT B 5 1Y)
4 g
WA o
(1) Ak i g ) 4 A 0 5 o 41 ) % ik 1 (3) LAEWRVE M R Z Mk RG], 3 Fh AW
B R B R TS R A S R T L J e HE RN — R EX AR BIOES] T
Ao HAE S L )z . R ROR , Horp DLW Bk B RUIE RO e, 5
(2)3d i SEM M%<, 3 Flt A= ) Jo sie B R0NE 171 4% R KT R A R — 30, W5 20 A 015 4 A 45 R A
THIR B A R 22 5%, DL T2 1 e &k JIE 1 o

BRI T R AR Z B IR B R FE R

10
11
12

13

14

15

16
17

& % x Wt

BUkIE, BN, FHE ARESREL2T]. EHYE R SRR, 2006, 12(5) : 601 -607.
Jin Jiyun, Li Jiakang, Li Shutian. Chemical fertilizer and food security[ J]. Plant Nutrition and Fertilizer Science, 2006, 12(5) :
601 -607. (in Chinese)
Cassman K G, Dobermann A, Walters D T. Agroecosystems nitrogen-use efficiency and nitrogen management [ J]. Ambio , 2002,
31(2) :132 - 140.
e, R, HER, & GRS R BAESRESWHETREERLT]. PERRE, 2012,33(2) 232 -239.
Huang Jian, Zhang Qingzhong, Du Zhangliu, et al. Research advances in effects of biochar application on agroecosystem[ J].
Chinese Journal of Agrometeorology, 2012, 33(2) :232 —239. (in Chinese)
T, Eou. AW B PR B R I RACR OB R BE R [T]. LIS /EY, 2012, 1(4): 219 -226.
Zhang Qianfeng, Wang Guanghua. Research progress of physiochemical properties of biochar and its effects as soil amendments
[J]. Soil and Crop, 2012, 1(4) . 219 -226. (in Chinese)
g A, BRI, M, . AEWRA T SRANE X RENSMIALT]. Rl TR, 2011, 27(2): 1 -
He Xusheng, Geng Zengchao, She Diao, et al. Implications of production and agricultural utilization of biochar and its international
dynamic[ J]. Transactions of the CSAE, 2011, 27(2): 1 =7. (in Chinese)
Schmidt M W I, Noack A G. Black carbon in soils and sediments: analysis, distribution implications, and current challenges [ J].
Global Biogeochemical Cycles, 2000, 14 (3): 777 —=793.
ff g A, SRR, RRE, S A st SRR R AR T RRORAFSELT] . hE AR, 2011, 27(15) : 16 -25.
He Xusheng, Zhang Shuqing, She Diao, et al. Effects of biochar on soil and fertilizer and future research [ J]. Chinese
Agricultural Science Bulletin, 2011, 27(15); 16 —25. (in Chinese)
M, R UAE, XIS, % Ao AR A A R E R [T ] ARP PRI A4, 2006, 25 (HEH]) < 154 - 157.
Zhong Xuemei, Zhu Yinian, Liu Jie, et al. Influence of bamboo-charcoal coating on N leaching and effectiveness of fertilizers [ J].
Journal of Agro-Environment Science, 2006, 25( Supp. ) : 154 = 157. (in Chinese)
Magrini-Bair K A, Czernik S, Pilath H M, et al. Biomass derived, carbon sequestering, designed fertilizers [ J]. Annals of
Environmental Science, 2009, 3. 217 - 225.
GB/T 23348—2009 ZZRALRI[S]. 2009.
HJ 636—2012 /K J5T SARIME kG 57 B 80 T i 52 40 4 e e Bk [ ST 2012,
Masulili A, UtomoW H, Syechfani M S. Rice husk biochar for rice based cropping system in acid soil 1. The characteristics of
rice husk biochar and its influence on the properties of acid sulfate soils and rice growth in west Kalimantan, Indonesia [ J].
Journal of Agricultural Science, 2010, 2(1) . 39 -47.
Novak J] M, Lima I, Xing Baoshan, et al. Characterization of designer biochar produced at different temperatures and their effects
on a loamy sand [J]. Annals of Environmental Science, 2009, 3. 195 —206.
FIESE, BROM, KR, . A YBR KR RS IR B IR R BEAL PE AT S LT ] T R XA AT 5T, 2012, 30(2) <14 - 20.
Gao Haiying, Chen Xinxiang, Zhang Wen, et al. A study on physicochemical properties of biochar and biochar-based ammonium
nitrate fertilizers[ J]. Agricultural Research in the Arid Areas, 2012, 30(2) :14 —20. (in Chinese)
BABERS, PMET. DI T SAPLEMWEE M. A0 P ER R RAE AL, 1992 97 - 165.
Trenkel M E. Controlled release and stabilized fertilizers in agriculture[ M ]. Paris: IFA, 1997.
IS — R AR W A e NS A RRAE B X SRR RO SE (D] Bk . Wb R MR R, 2012,
(T#E 147 TT)



%3 1 AR 25 SRR AR R A2 1 00 2 5K 23 B9 AR & 23 A 5 AT 147

Root Distribution in Strip Intercropping Field under Different
Growth Period and Different Soil Water

Li Xianyue Shi Haibin Gong Xuewen Peng Zunyuan Li Zhen Yan Jianwen
(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract; It is the primary factor to influence the completion and utilization efficiency of water and
fertilizer for the root distribution in strip intercropping field. The effects of 3 treatments of high, middle
and low irrigation quotas on soil water of different positions and root distribution were studied, and the
characteristics of root distribution in different growth period were investigated, as well as the pattern of
root distribution in vertical and horizontal direction based on cumulative root distribution curves. The
results show that the average soil water in tomato side is obviously higher than corn side, and the soil
water under mulch is also obviously higher than that under outside mulch; however, there is no
significant difference for the soil water of different positions under mulch. With crop growth, there are the
pattern of “no cross—small cross—full cross—small cross” for roots of tomato and corn; 60% ~ 70%
root concentrates in 0 ~30 cm soil, and the quantity of total roots and the roots in 0 ~30 c¢m soil are all
increasing with the soil water, whatever root length density, root surface area density, root volume density
and root weight density, yet there is the inverse for root distribution in 40 ~ 100 c¢m soil. The cumulative
root distribution curves show that the root grows down with the soil water increase and the root grows to the
district among crops with crop growth except for corn in the last stage. The root distribution is large
variation in different growth periods, and the soil water is also main factor to influence root distribution in
strip intercropping field.

Key words: Strip intercropping Root distribution  Soil water Cumulative root distribution curve
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Pilot Preparation Technology and Properties of New
Biochar-based Nitrogenous Fertilizers

Zhang Wen Geng Zengchao He Xusheng Chen Xinxiang
(College of Nature Resources and Environment, Northwest A&F University, Yangling, Shannxi 712100, China)

Abstract; Three kinds of biochar-based nitrogenous fertilizer ( BBNF ), which were composited with
ammonium nitrate by simple-blending process, adsorbent process and reactive process, respectively, were
produced. After that properties of the new BBNF were determined and their sustained release
characteristics were evaluated. The results show that the pH values of all the three BBNF are all lower
than that of the raw biochar. The BBNF prepared by reactive process loads maximum ammonium nitrate ,
followed by the BBNF prepared by adsorption process; the least is the BBNF prepared by blending
process. The retention capacity of BBNF prepared by reactive process is better than the other two. The
cumulative release rate of the three BBNF in aqueous solution is in line with the “S” -type release model.
Compared with ammonium nitrate, all of the three BBNF have effectively controlled-release effect on
nitrogen, and the BBNF produced by reactive process has the best effect.

Key words: Biochar Biochar-based nitrogenous fertilizers Preparation technology Property analysis



