5 B 2

2017(23):141-146

Northern Horticulture

- RRIMRER -

doi: 10. 11937 /blyy. 20171877

AN EEDREED T
A WP B R R A

FEEAF,Z20C, FE LK

5L R E B %

(L. 2B GYT2ABE, SR 44 55430052, Sl ARl K2 REFLS PRIRIRBE2ABE NSl FEAIIEAR 010019)

B E MR B EEARM, R RAY RS &, BT A A
AW RBGY P 2 A SRR E A, AR R ANGFEEDRBT TR, &
REN AR ANGHEBEERKT VLOARRZ T RENZTC NS T WAHK
B REARE A ETEAAA ADHE T FESADR T ERSERFESFESTEN,
AMEEFERVERRAESANREAGEmZARTFH S E 2.8%F 1.9%.10. 4% F=
5.3%.5.7% = 46.200.21.5% F= 16. 1%, BRBEFE M RAER L0 R A R 5 5] & &
4.88%~53.13% 4 8. 33% ~50.00%, XMW 2, pH 5 ABHFTZRFE Mkt
(r=—0.353"; AR RS HEHNEEEDREYAE—CTHEMX X R (G=0.188~
0.889" "), ¥, EAMBERL @ AU LS LW X EAHEFHAER, LERAEME
HECNEET MAEYKEFBREERE, pHYRZEERK TV LHATHR T Ak
OB E R LRGSR EGEETRRAGER,

IR AVRL LW IR T 1 5 LR s AR P

FESZES:S152.4 XEFRIGE:A XEHS:1001—0009(2017)23—0141—06

YWE B R E)E (Artemisia) ¥ HEARISHE, =&
—Fp LR YRR BRI HIE B 5 A
IR, B EHAR PETE KR A K%
BERU R R DR S, )0 43 A0 7E 2 1] R BRI
FE BIYD b, SR BB YD 5 KA ), 2ELE S OR N
REFTEINTIEEEENEMN WEELEET
HIEERRICAEY) . V& RSN B AT B BAZ HE Vb
AR SRR I BT, PAE BN RS T ]
kB AL R R 2 9 9k (biochar, o4 41 F 5

FE—EEGN AEEF 986, 5, AEFBITALHE,
AEB.AETZNFHL TR AT L L,
E-mail : hjw19860627@126. com.

BEEE: 54300962, 5, AR b A L,
¥R ANEZENFLHE I 5HMERFHE A,
E-mail ; paul98@sina, com.

ESTH: 8% 4 XAF 4K 8 (31260502),

Y HER.2017—07—18

L= D BTV . X — T R R A
A= My AR R R 1 S BLBIRAL B9 B B, DB 2R Bk
BARAASOL TR s 73— 77 T R AR M e i 2 FL M
SR BRI SR SR v i A SN 1
PERES,

FBTH T i & A2 8 ¢ A4 OB 3 284 465 1 it
RS B B A RBR A (IR B R SRR A
72) BRI 4 CRnvE i B e RO PR
W) FEFE A 2E RIS TR FARHO S5, mi X v
HBAFIRAE BT T (Y Y 8 AR By 3 i R R B S AR
o AR . R A My n] FE o R AR IR B AL 3L
S 1M 2 2RI IEH SO0 » T LE IR R 5 R R L FL B
ST E HREPUR BB o A s i 4R
PHELPR B TR e 45 A AR L DA A
EHEY ERREY R RN, 5
WEFSE . AR TYERSER T &
B foKtEREE MR S ] AOFRER. LY RK



142 it B B Z2

12 A

S AR AR E R FB Ak A 5 th TR AL
RER A L AF T RUE YRR 3 KK &
JB X — R WIS A M. R ik
Yy P AR P oS A AL R 2SRV D
— 77 T AT LRETR £ . 5 —Jr T O A 4R AL 1
BRI A 21 TR i A R BRI PR
R TR HE T IR R 1L .

BLAYD A AR D A A DR U A 2%
A LIRE R D8 A W e S DL RRR S e A X
W LAY R CON S & MY R B
R S AT B pH SFRIHISC R R
7R HLYPRHAS NS 3% 280FF P B T REMILERL, g
UE AP A RO TR LR IR AR YR .

1 HHEFE

1.1 RIEH
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Table 1 Basic information of Artemisia powder and sheep manure
RIS KB Fi43%8 & Nutrient content/ %
. . pH
Experimental material 4 N Total N 4 P Total P 4 K Total K 4 C Total C
=¥k Biochar 0. 9940. 04 1.52£0.10 2.3540. 20 87.9010. 23 9. 8540. 02
2% Sheep manure 1.11£0.13 0.3340.06 0.3240. 03 0.3140. 02 7.2840.11
WEHy Artemisia powder 1. 28+0. 09 0.2620. 04 0. 57£0. 04 0. 4520. 06 5. 50=£0. 08

1.2 KEH*E

AR E AL ReAA By . AR
THIVME 25. 0 g, UE T @ Tl A& AR
A\, ERALBE 600 C, F+ B & &
150 °C « h™' fizdk 1 h x4 T HIBAEY %, &AL
SR A TR I BHES .

TR 5 MO, BB ER 3K, 45
A CAREA: Y5, AR 20 g » kg D FE
FECRMFEIE AR 20 g » kg D PEH (R
YOER AR 20 g » kg™ YIRSV E IR
S 1BE BEAR 40 g kgD YRS
FEREAA:1RAE BHAR 40 g+ kg™, LU
H RV (A VY E R —HS 0~15 cm ) . ANt
FAAEATH 8L A4 BB (CKD

B ERBINE ST 2 5IRE A BRI
(B3R 15 cm, AR 20 em) B, Sk B IS S Z YD
+ HEIREK R 705, 18 90 4R BN 25, B
= NI B RS HATESMNE SR, GRS d A
AR IR I AVK BRI BT R . BT 2014
45 AFE, 4 0E 7T ARG A9 ARG A
H);32015 48 4 HJEA241H),2015 4 7 HJEAS

A HD P SRR A e, SR SR T
WY R CON AR, £ A XA i
(2 mm) J5 TR AR R e . KR TT
SRETIAYD T AR GR 2),
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Table 2 Basic properties of natural sand
WiH BV
Ttem Sandy soil
Bf#E N Available N/(mg + kg— 1) 20. 33+0. 81
B P Available P/(mg « kg—1) 1.33£0.28
3 K Available K/(mg » kg~ 1) 78.42+4. 64
4 N Total N/% 0.3340. 04
£ P Total P/ Y% 0.52+0. 16
4 K Total K/ % 30.92+0. 70
4 C Total C/% 2.1540.15
pH 8.19£0. 03
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BSR4 S IR B TS kR K A R A L
TR RE s TR R BRI YR B R A — A Lt
B
1.4 HEsHH

FIF SAS 9. 0 #7777 25378 (ANOVA)
FIAH K447 (CORR) , A Excel 2007 58 %
BEXE L E %,

2 HBRESH

2.1 ARSI REDE CNBZIE
ANREAPRIEA T )5, TEAR R 3R i 7] 3

BENN TV ERMEYE CN &8, BF—HE5F

AR LR, U+ e CONSEEA

[, [l — A WL RN [R5 3R s R] L v = A M
C.N¥EW AR, ARG VELLET , v+ 195
A CON SRR A AW R+ FEESAY
A UNE S IR > LA ST R 3.

HE 3B LIEH, AR 5FEERVER
BAEBANESY LHOHMEDE CNEREA
—EMHEER. RREE 5 SHME 1248
B, Hi AR C 455 LA YLk R
TR 7. 02% ~13. 21 % F1 11. 68% ~11. 71%,
FHIE 2. 8% 1. 996(3~15 ) 3 FE RN E
3.12.15 AN B HAgE MR N 38430 8 H R
JEAE DL B BIm g R 3,820 ~ 18. 672 Al
4.82%~11. 26 %, F¥m H 10. 4% H01 5. 34 (3~
15 ™A
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Table 3 Increment of sandy soil microbial C,N content under different organic materials and
different incubation time mg * kg™ !
HE A EL Experimental material
mE HRIT Y+ YR ER
8 Incubation  HAT B 3 W e e
Ttems Biochar+ Biochar+

time/ A Sandy soil Biochar Sheep manure Artemisia powder

Sheep manure Aartemisia powder

3 — 104. 38+9.83Cb  10.54%1. 25Db 3.6040.42Eb  114.569.82Ab  105.59-8. 18Bb

(LG5t 5 — 88. 5543. 51Cc 5. 4420. 78Dd 0. 6340. 11Ed 100. 5945, 16Ad 99. 626, 37Bc
Microbial biomass C 12 — 85. 2345. 13Cd 7.1240. 92Dc 2. 2740, 21Ec 104, 55+5. 31Ac 97.724+12. 04Bd

15 — 117.58+£10.59Ca  33.0313.40Da  27.6841.35Fa 137.64+15.06Aa  125.43+9.51Ba

3 — 21.59+1. 94Chb 2.9740. 13Db 2.2240. 19Eb 26.5614.33 Ab 26,4943, 22Bb

YRR, 5 — 19. 080. 92Cc 2.2840.11Dc 1.594-0. 12Ec 23, 70+3. 16 Ac 20. 35+ 1. 24Bc

Microbial biomass N 12 — 17. 8841. 30Cd 1. 084-0. 32Dd 0. 3940, 03Ed 22.50+1. 64Ad 19. 154-0. 62Bd

15 — 22.58+1. 62Ca 3. 854-0. 24Da 3.1040. 31Ea 27.4440.51Aa 27.37+1. 49Ba

E AR KT R A 25 B (P<0. 05) s RRVNE FRERF LA 27 B3E (P<0.05), TH.

Note; Different captial letters mean significant difference between treatments at 0. 05 level; different lowercase letters mean significant difference within

treatments at 0. 05 level. The same below.
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Table 4 Increment of the number of microorganisms in sandy soil under
different organic materials and different incubation time
EE A Bl Experimental material
) b | —
feEn Incubation  E1A% s = Wit HORTER MR TURS
Microorganism . Biochar+ Biochar+
time/ H Sandy soil Biochar Sheep manure Artemisia powder
sheep manure Artemisia powder
3 — 3.10£0. 26Da 3. 40£0. 12Bb 0. 9040. 11Ec 6.10£0.15Aa 4. 9040. 34Cb
T Bacteria 5 — 1. 40£0. 06Dc 2. 8040. 09Cc 0.1040. 03Ed 5. 60£0. 26Ac 4. 0040. 17Bc
/(X105 A« g7 1F 4 12 — 1.9540. 13Db 2.3240.15Cd 1. 05£0. 07Eb 4. 6540. 31Ad 2.7540. 15Bd
15 — 3.10£0. 24Da 3.77%0. 22Ca 2.1240. 14Ea 5. 96+0. 18Ab 5. 43%0. 42Ba
3 — —1.87+0.11Db —1.97+0. 13Ea —0. 87£0. 03Ba —0. 65+0. 07Ab —1. 77%£0. 08Cc
EH Fungi 5 — —2.20+0.13Cd —3.70£0. 09Dc —4. 30£0. 02Eb —0. 70£0. 03Bc —0. 40+0. 03Ab
/(X102 A o g 1F4) 12 — —1.50%0. 08Ca —3.90+0.11Dd —4. 80+£0. 35Ec —0. 30£0. 06Ba —0. 20£0. 01Aa
15 — —2.07%£0. 12Dc —2.07+0. 09Db —0.87+0.17Ba —0. 65+0. 10Ab —1. 88+0. 08Cd
3 — 3.03£0.21Cc 0. 7340. 06Da 0. 2340. 03Ec 4. 4340.02Ab 4.0240. 37Ba
TR Actinomycetes 5 — 1.30£0.11Cd 0. 6040. 03Db 0.1040. 02Ed 2. 8040.11Ad 2.5040. 13Bd
/(X104 A e g7 1F 4D 12 — 3.37£0.02Aa 0. 2840. 02Ed 0. 7640. 04Db 3. 26 0. 25Bc 3.0320. 46Cc
15 — 3.24=£0.21Ch 0. 5310, 07Ec 1. 16£0. 08Da 4. 96710, 61Aa 3. 92£0. 04Bb
x5 AEENYRFIEFRE T L RS
Table 5 Increment of sandy soil enzymes activity under different organic materials and different incubation time
REH R Experimental material
i R Y+ £+ WER
Incubation  F4k¥b et *3% B e TR
Enzyme . Biochar+ Biochar+
time/ H Sandy soil Biochar Sheep manure Artemisia powder
Sheep manure Artemisia powder
3 — 0.1740.02C 0.1540. 02D 0.0740. 01E 0. 4940. 06A 0. 2610. 03B
[fBE Urease 5 — 0. 3530. 04C 0. 2940. 03D 0. 20%0. 01E 0.89%0.11A 0. 6010. 05B
/(mgeg~1led1) 12 — 0. 04=+0.01E 0.33+0.03C 0.227+0. 01D 0. 4270, 05A 0. 39=0. 06B
15 — 0. 061-0. 00E 0. 3540.01C 0. 2840. 02D 0. 4340. 03A 0. 414:0. 05B
3 — 5. 8740. 712E 7.2540.63C 6. 660. 91D 8.5740.92B 19.9741.56A
BEMEES Sucrase 5 — 6. 5310. 45E 15. 30£1. 15D 15. 50+£1. 48C 16. 29+1. 06B 31.4312.02A
/(mgegl-d71) 12 — 3.9140. 22D 8.5610. 63C 18. 45+2. 09A 2. 33%0. 18E 15. 58 1. 14B
15 — 6.9240. 18C 6. 3240. 56D 23.22+1.16A 3. 32£0. 40E 14.87+1. 08B
3 — 1. 12£0. 08Chb 1. 08£0. 21Db 0. 5110, 06Ed 2.30%0.17Ab 2. 02740. 25Bb
SEAMEE Catalase 5 — 1.572£0.12Da 2.2340. 18Ba 1. 84£0. 20Ca 2.9840. 33Aa 2.98£0. 05Aa
/{mL + g1 «h™1) 12 — 0. 34730. 04Dc —0.51£0. 03Ed 1. 61£0. 13Bb 1. 98£0. 21Ac 1. 30£0. 09Cd
15 — 0. 0040. 00Ed 0. 4140. 04Dc 1. 23£0. 09Bc 1. 03£0. 08Cd 1. 85£0. 11Ac
o 3 — —0. 04=0. 00Ed 0. 2140. 03Bd 0. 0240. 00Dd 0. 2740. 03Ac 0. 0840. 01Cc
mﬁ%@@@ 5 — 0. 1240. 02Eb 0. 5140. 04Bb 0. 6910. 07Ab 0. 4140. 03Ch 0. 1540. 02Db
Alkaline phosphatase 12 — 0.07£0.02Cc  0.490.04Ac  0.23+£0.01Bc  0.0420.00Dd  —O0. 04=-0. 00Ed
/(mg= gt +d™D) 15 — 0. 22-0. 08Ea 1.4040.10Aa  1.2940.09Ca 1.36+0.17Ba 1. 18£0. 10Da
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4.88% ~53.13% 1 8.33% ~ 50. 00% , T FiE A
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R H K S REE A R B IEARSS, 5id R
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155 D T R B RO, B R R
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Table 6 Correlation between the various indicators of sandy soil
- WMBEREE  BeEER  MEYEA
Eit7n i34 FENEES HENEE ] . . gl HE B
Alkaline Microbial Microbial
Items Urease Sucrase Catalase Bacteria Fungi Actinomycetes
phosphatase  biomass C biomass N
PifE N Available N 0, 889> * 0. 075 0. 858* * 0. 371 0.413 0. 453 0.728* 0. 816> * 0. 549
B P Available P 0.676* 0. 544 0. 895 * * 0.522* 0.139 0.188 0. 479 0. 547 0. 285
R K Available K 0. 871+ * 0.232 0.730% 0. 364 0. 417 0. 448 0.892% * 0. 642* 0. 505
pH 0.634* 0. 384 0.686* 0.810* *  —0.113 —0. 066 0. 489 —0.353* 0. 035

e * % % RIFRTE P<0.05.P<0.01 KFEFERBE,

Note: * and * *

3 iS4t

B HLYPRS YR ECERAR T V0 + 1 E P 5
BLm g CON S & A E R R m
RIS Y B A U RS R Y R
R A AR A, (H L E RIS s R O AN B
FFRA IR MR SRR RS E A X,
KREEPIE 78 A. WHHINAE IR N R
RUGHA: 4R T 0 75 JE A BB VR 4 I AR 1 L
TGRS, 5 — iy — 3, B
FIFH AL IR A ok | B ORAS FTF L & 4 3 AR 41 il
it » I 55 A il L SRR A VR A MR LR
Sh IR R A Y SALRB A B R D i B T
AN AR b BN B A AL R AL B 22 = AT
INFE N R SR A A Wk T A 3 S SRR AR
Wi Bk FORLISURL A PR & & 4 ) B3 B
80.2%~199.2%, H HA WL BT LE N
12%~19% , - FLEM R AR Pt 2 18] , 5B
TR EER . BUR A AR
(15 MDA RS LYk Fe i, v £ B IR B IS
MR TR A HLY R A R 1 B VR L i A
A CON 20 B8 R 2 T8 1R 34 A0AF A S B o B
BA K., AR CMISERRINES 5 1
AR 1248, AR N /e A RITE
55 3.12.15 A H . 4B AN RER B AR/ E S8 R

mean significant difference at 0. 01 and 0. 05 levels, respectively,

BAESRE 3 HMS 5 A MR AN E
B SCRBU N A T B A VR A Y = 2 1]

pH MR R 7V L E WS, LY
B CN &2 05 B R MBS 5%
N.P.K #F7E—E BIEAR KR @ A Lk
54 AR B D RIS B O T Y0+ B A By R TR
FET{ERE VAR NPK SRR . Y EEREE
SR b 4 H A 43 AN B A A RO
oy, SiEYE CON S8 VHE . LW R E A
B 1 2 (377 72— E W IE AR S K &R L i pH 78
PR L= AR B 5 W S R B — A T PRI AR
BRI AR + A WP X RGBT T LI
BJ5 pH 5 N Z85%.P.K JLE Z A MK %
. WY ARG S RANE R R 1/
YRR R, 85 £ A S & N HZPEH.P.K
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Ameliorative Effects of Organic Material in Biochar Improving
Biological Properties of Sandy Soil

HOU Jianwei' , SUO Quanyi®, LU Zhihong' ,CHEN Fen' ,ZHAO Yuanyuan' , AN Qingming'
(1. Wujiang College, Tongren University, Tongren, Guizhou 554300; 2. College of Grassland,Resources and Environment,
Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019)

Abstract: Biochar, Artemisia powder and sheep dung were selected as experiment material, with plant-
free outdoor training simulation experiment method, the effect of organic material on sandy soil
biological properties and explore synergistic action of organic material in biochar improving sandy soil.
The results showed that the number of fungi was reduced, but content of microbial biomass C, N,
number of bacteria and actinomyces were all significantly increased by adding different organic
materials. Incremental performance for, biochar + sheep manure > biochar + Artemisia powder >
biochar>>sheep manure > Artemisia powder. They were increased by 2.8% and 1.9%,10.4% and
5.3%,5.7% and 46.2%,21.5% and 16. 1%, biochar mixed with sheep manure or Artemisia powder
than separate application accumulation, respectively. Urease activity was improved by 4.88% —
53.13% and 8.33%— 50.00%, respectively. Correlation analysis showed that pH was negatively
related to the fungi number significantly (»=0.353% ); increment of effective nutrients with each
biological indexes exist certain positive correlation (»=10.188 —0.889** ). In short, biochar had a
synergistic effect with organic material in terms of biclogical nature, on microbial biomass C,N content
and microorganism quantity and urease activity especially. The number of fungi was significantly
reduced by increasing pH; the improved biological properties had played a positive role in increasing
available nutrients of sandy soil.

Keywords: organic materials; biochar; sandy soil; biological properties;correlation



