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Effect of Applying Biochar on the Quality of Grey Desert Soil and Maize Cropping in Xinjiang, China
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Abstract: Biochar carbonized from straws or other agriculture wastes applied in soil as a important way to decrease greenhouse gas emission
and enhance carbon sequestered was frequently studied by lots of scientists recently. So this text to study on the effect of the biochar to modify
grey desert soil and the maize yield by comparison with the other biomass amendment through the plot trials. The results showed that: soil or—

ganic matter with biochar of 20 t-hm™ and 40 t-hm™ applied was increased by 22.77% and 49.80% respectively compared with control plot,
and organic matter content in soil of biochar applied was significantly higher than that of farm manure, straw returning, humic acid fertilizer
amended. Meanwhile, biochar amended could increase single spike weight, thousand kernel weight, yields and biomass, and decrease maize
root—shoot ratio and improve root growth, but no obvious difference with different dosage N fertilzer utilized. So, biochar application could not
only improve maize physiological characters and increase yield, but also promote soil organic matter content and decrease content of N fertiliz—
er applied in Xinjiang. Biochar from straw or other agriculture waste carbonized applied in soil would be considered as an effective way to pro—
mote soil fertility and productivity.
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B 5 KBS B Bt J 9 [ 2K B - HE ) S HE R
fa WS AT , A 0 oK, SR A LK WA,
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R 9 ME(ER 1), B E 3 REXR,
327 /MK, /NXTE R 20 m*(4 mx5 m) , R FHFEHLIX 26
HEF o /DX TE 1 m BRAPT . IERHATE T KRB AL
AR T 13, JFEHRS . EARBIREE 9 Jtk-
hm EHE R, LA —2, Hb, EXBEHEF
HLBK 400 g-kg™, 22K 8.69 g-kg™, & 1.33 g kg, &>
1112 g-kg'; FIEEAHK 400 g-kg”, AR
7.25 g-kg™, &% 5.12 g-kg, &4 4.32 g-kg™; JEFEER
AU EHE LK 600 g-kg™', 2% 8.76 g-kg”, 2Bk
1.38 g-kg™', 2 9.50 g-kg™; i FH ) LR ) FR IR DR 1T Pl
SRIBTREIRA R H , HEAME AR A & S

FR[10],
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JEMIRE o ISP G 7E B ORAE K BB AR, 43
R /NXIE STERE 5 T, REWSER—A
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BT, IR /N8 35 22 805 (LSD ) 7 ik AT AR R Ab 38
i) 2 5 i 2 A 36 23 B (P<0.05 ) 6
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2.1 EYERYBRAIFKE L TIESFHHIZMm
2.1.1 +EANEEAE

M 1 TR H 5403 FOR A KR + 3
P & 7 LU H IR 0.22~5.53 g kg™, FRARIRE N
1.59%~21.62% ; [F i+, NOPK Fljti & Ab 3 NPK 14584
MU & B ITCIE A2 1 A 2 B A PR F I i - B 4
AR/ T 2.88 gokg! Bl 2.44 g-kg ! EIK T 17.31%
1 14.67%, WS> B0 T 3.10 g-kg F14.07 g-
kg, FEAR T 18.62%F 24.48%, Toit e th Bk ek
Bt RS AR S RN EERT
WEHT, B 1 1.96~13.43 g-kg' ZJH], 1R R E
$114.28%~80.79% , WCHKHAES 4 1.41~8.28 g-kg™ 2
8], I E IR AT 11.25%~49.80%,
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Table 1 The design of treatment and quantity of fertilization

MRS KPR N/kg-hm™ P,0skg+hm™ KCl/kg-hm™ HHUIE/t-hm™?
1 NOPK 0 300 75 —
2 NPK 300 300 75 —
3 NPKS 300 300 75 FEFF
4 NPKM 300 300 75 #230
5 NPKH 300 300 75 FEARRR 20
6 PKT1 — 300 75 HHp B 20
7 NPKT1 300 300 75 HHp R 20
8 PKT2 — 300 75 HHp R 40
9 NPKT2 300 300 75 HEHp R 40

T EAFZEAEAERRE SHEA 20 t-hm™ AW R IT & YIRS B, ERFEFHAT 2MFEFTEH
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TRMBRBNRS, ALY R K 40 t-hm™ H 20
t-hm? I FIFEE K, SR ATERM LM, A
AWk 20 t-hm F1 40 t-hm, B 50503 0 1 5
BHUE 9.27 g-kg? Fl1 13.43 g-kg™', E T 55.77%H
80.79% ; AR 14> BN T 3.78 g-kg™ 1 8.28 g-kg™,
PR B 22.77%F1 49.80% . A HEED A A 1y 2B 5t
A WU R 5 it A Y B H Rl . RS AT R H
(NPKS) . HLAE (NPKM ) F1 8 #6 R (NPKH ) Zb 38 s, {3
FERE T HEAVURSE(P<0.05), 550 RTHA +
Xt BEAFBCR A & 4K 2.63~5.56 g-
kg™ F1 5.51~8.44 g-kg™ Z [H], &1 W& 43 HITE 1.04%
~2.47%H 4.14%~5.57% 2 [8], {BHIE & 8 EF&TF
YRR R Ab
212 +HERAESE

ME 2 AT AE AR+ AR A RIE T
RIGATEEAR 58, FHAINEAE 0.003~0.242 g-kg™
6], B MR BETE 0.41%~35.13% 2 8] ; R B I &7
0.018~0.110 g-kg™ [i], B IRENTF 2.62%~16.03%
Z 18], 5AMEANE (NOPK) A%y BEAH LY, B HH3E n &7

0.075~0.314 g-kg™ Z [8], #2 B 1B EETE 12.15%~50.94%
2Z 8] WK A SE In & 0.086~0.178 g-kg™ Z [A], &1 i
AT 13.86%~28.73%22 0] . A= B 5 AL P + 3 451
BB DL A R AE R P R Y , & AR Bk Ab
P Lt RAL B (NPK ) 2 E M & 7E 0.029~0.239 g-kg™!
ZIA]LRE T 4.19%~34.58%, Bl & HE AR T 84
R IR R A . (P<0.05 )

ME 3 AT LA Y, £ AP T R AE RO 4 508
RS BN AR R A &, WOk e
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2.80%~47.90%; it A B A4 2i B 500 b 3 FOK 4
A A S RS TR AT R, SR
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AR A B AR TR I HT (P<0.05) , BEAR T 2.77~11.93
mg-kg; THlA YRR 40 t-hm™ L300 2 2 5 58
Ky HT(P<0.05), BN & TE 1.50~7.50 mg kg™ ZJA] ; AN
[Fi) A 497 78 b PR ) A T RSO AR R B s A i
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Figure 1 Dynamical change of soil organic C at different treatment
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Figure 2 Dynamical change of soil total N at different treatment
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Figure 3 Dynamical change of soil hydrolysis—N at different treatment
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Figure 4 Changes of maize plant height at different treatment
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Figure 5 Changes of maize stem diameter at different treatment
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Table 2 The changes of weight in maize rhizome and root—shoot

ratio at different treatment

PustiE I RE/g EH/g LiSAx

NOPK 30.02+5.29¢ 112.07+1.51d  1:(3.73+0.70)a
NPK 33.08+1.07¢ 119.2249.03cd  1:(3.60+0.38 )a
PKT1 44.45+2.74a 146.26+1.21a  1:(3.29+0.44)a
NPKT1 33.75+£1.97¢ 120.08+5.51cd  1:(3.56+0.11)a
PKT2 41.30+0.32ab  143.89+18.20ab  1:(3.48+0.15)a
NPKT2 40.06+£1.27b 132.48+5.20abc  1:(3.31£0.22)a
NPKS 34.18+2.63¢ 125.60+13.05bc  1:(3.67+0.37 )a
NPKM 38.53+1.22b 137.76£0.25ab  1:(3.58+0.47)a
NPKH 41.46+2.32ab 139.97+4.09ab  1:(3.38+0.06)a

e RPEIR R ER R s RSIAR TR B 2= 5

(P<0.05), T

R3 FELEBERFENETNL
Table 3 The changes of maize yield at different treatment

4bEE BREAPRIE/g ThiE/g Feit/kg-hm
NOPK  158.42+14.75b  288.96+4.04d 9 931.98+11.68¢
NPK 167.88+14.53a  292.31+2.42bcd 10 072.80+69.35d
PKT1 168.84+4.95a  292.83+4.04bcd 10 130.67+62.07cd
NPKT1  169.22+3.98a  295.32+1.79abc 10 153.29+42.53cd
PKT2 170.8149.28a  296.76+4.51ab 10 248.73+27.59ab
NPKT2  171.47+6.10a 298.10+4.65a 10 288.15497.25a
NPKS  165.92+15.28ab  291.31+6.43cd 10 090.32+45.27¢cd
NPKM  167.91+7.47a 293.38+1.58abcd 10 176.45+48.27bc
NPKH  164.50+5.48ab  290.97+2.09cd 10 146.21+37.38cd

FERMBET , BENEXT FR TR E A A K H
1k B2 7 (NPKS .NPKM #1 NPKH) 2 [8] 2% B R 18 %
X TR Y STRR B T A W SR R AL P

MEKRF=ERE , 5XF AL FE NOPK A H, AR
AbFRERRE B R R FOKFE B (P<0.05) , (b P ] = 2%
SR E R AR F BRI AL R oK R TR
Z5, AW R FER = B30 R T NPKS . NPKM
1 NPKH 2t R b . WAFAY BREERE,
PKT1.NPKT1 D)} PKT2 NPKT2 ZbFE 2 6], FXKp=
BEILEEEZESR, W PKT2 Fl NPKT2 ¥ 40 t-
hm2 A= ¥ PR EKF PKT1 A1 NPKT1 fE F 20 t-hm™
AWK, UL BB I A= My 28 it P L RE A 4R = oK
&, R4 YRR FIBERRIEX E K= 'A%
WA 82

3 itig
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U T [ Ak Ul HE 9 A2 4 BR R R 48 45 P E RS FFAE T
AT EERRE MBS NSRY, A Rt
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oo T R AEW A 1, RS R, i
FAA SR Rt 5 3 = HIEA VLR & &, ALY
FBJR 20 t-hm™ F1 40 t-hm?, EFKRAETHE NG, 5
Fert A, S B3N H A ML 3.78 g-kg™ Al
8.28 g-kg™ ,$2E T 22.77%F1 49.80% K5 FT14 H L 2
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o BRI T AW B A Y B AR B 8 AR
NEZ[F1 A2 A AN BH S8, 0 B it R A 400 2R e T Al RUIE
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K= g, AR EMR T AW B K . FREFTIL
WJE, B AP R R RE S I N 1+ A R AR A S
&, XARESAEY RN NH; A1 NOs BRI At , A
T REAR T A4 I SRS R B s (R i 5
T EIFA—E MR R

AR A BT B R SR R E A,
ATDL B R AR AR, REEY A0,
Glaser™Bf 5% 3% B i FH 28 1 SR ORAE W 09 A= ) &= U X
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H AR AR A Y& . FEFTIE B SEZS R0 AR ER AT
BHBCREMR T AW B

A BRI AE  EN T EOKBAEE TR E A
FEED, FORPE R AN AE A A S A3 T 273.23
kg-hm? 1 132.41 kg-hm? 325 T 2.75%F1 1.31%,3X
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RES AT HBAF IR M AR AN L BRI 6

4 i
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