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Influences of Applying Black Carbon and Sheep Excrement on Soil Properties and Yield of Korla Fragrant
Pear Orchard

DING Kuo', WANG Xue-mei%, CHEN Bo-lang', CHAI Zhong—ping", LIU Mao', LUO Xiang'

(1.College of Pratacultural and Environmental Science, Xinjiang Agriculture University, Urumqi 830052, China; 2.College of Geography Sci-—
ence and Tourism, Xinjiang Normal University, Urumqi 830054, China )

Abstract: In order to master the application effects of black carbon and sheep excrement in production of Korla fragrant pear, the regulatory
trials were carried out by applying chemical fertilizers with black carbon and sheep excrement in field, to study the effects on soil properties
and yield of Korla fragrant pear orchard. The results showed that compared with the treatment with non—applying black carbon and sheep ex—
crement (CK), applying black carbon and sheep excrement could effectively change the composition of soil particles, improve soil physical
properties, increase contents of soil organic matter and available nutrients, and promote production of orchard. The effect of treatment with
applying 27 000 kg-hm™ black carbon and sheep excrement was more remarkable, the treatment with applying 27 000 kg -hm™ black carbon
was more significant to increase contents of soil organic matter and improve soil physical properties, while the treatment with applying 27 000
kg -hm™ sheep excrement was more significant to increase contents of soil alkaline hydrolysis N, available phosphorus, available potassium
and yield of Korla fragrant pear.
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HEXS LLBE A A ™ RS i AN U AL RCR Ak
HEPC it A5 BILAE PT LA 3 - S8 6l A e A E U A 8k
PAE, A ACHE R A s g e AR, (2 BEVE 0 7= A
A B

JEIR AR B RS AR SR, E AL
O R SRR AR 2 DR (AR B I 3l
LR, 77882 R i i A HUR el rp A AL g 4%
SE NN 0 i N = IWINTIR 2 e S e 50 A B3
B R IR R AR ERE R BT R A R
RN T X H AT AR ), 27K 7 B el 22 R Uit
PSR Z A FNE - FEHAT IR T 3T} (B2
it VSR At FH 2t A B o R ARAE Ry -3l R R 2
A A BRI I o WFFE I, It P R ¢ T AR
R BRPE B, IR I S R R PR RE AN
LI AT SR JRE S e A it FH A ) JR ks T L i vy
e rb B B 1 S RE T AR OIS, R I, ARBFTER
FHACHE BCiE A= 4 38 A =2 14 B TR 3, 0 A b
B W) RN A 2 i B ] - SR A R A Y
SN, WS A 0 FR AN~ A P JR A A A 7 Hp R
PR, A AL be] - SERE T3 BTt R RHACE TR
P2 R A S R AIUGE b TR SR A
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1.1 AARXER

W5 X TE B 2 K T 45 7K A% 2 R A A
K5 BA(41°48'21"N,86°04'22"E ) , 54k 918.7 m, Hikb
KIFERE, 3 R B AR b 2% , FLAE Il v B I |
MR KRl T R A, A4 10.7~11.2
C, AR (=10 °C) 4 200 CLL |, ToFE 170~227
d, H BEIHHL 2 762.1~3 186.3 h, AF-F-XAHNHEEE 45.0%
~50.3% , 1% 39.6~63.3, FF R A JbX, 1482k
T R 1 AR, A LR & i 14.79
g kg™, TR AR AL 44.36 mg kg™, A AW 11.63 mg kg™,
LA 278.01 mg-kg'.
1.2 ARHARSIRE &

TE7 HhBGHE RPE AR EEAT (BRATHE 5 mx6 m,450
R -hm?), B4 22 SRR IR B (Pyrus bretschnei—
deri Rehd. ) PN 5 o SEBR ALY B CA MR & i
400 g-kg ) FIEZE (ALK 1 400 g-kg™) , BRI HL
NEBEE: 3 AN R4 BTt FH 12 CAS R AILIE 2 AR [l B2
HA LR S AR R ), IF R B B IX CK AN it FH A AL
BB, A 7 bR, BRI R 3R 1 K &AL
IRARA TEE R RN B AL 3 5~6 PRI, 3 IRE X, bl
—450—
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Table 1 The trial protocol of different organic fertilizer

i AE AL JiiBH: Fertilization  Jifi i & Fertilization

Fertilization treatment amount/kg*hm™ amount/kg - Ff ™!
CK 0 0
% 1 Black carbon 1 9 000 20
IR 2 Black carbon 2 18 000 40
MaJ¢ 3 Black carbon 3 27 000 60
3% 1 Sheep excrement 1 9 000 20
“f:2% 2 Sheep excrement 2 18 000 40
“f:2% 3 Sheep excrement 3 27 000 60

MLHES . FFL4E F 0 N 300 kg-hm™,jifi P,0s 300 kg
hm™,Jifi K,0 60 kg-hm?, JEEMEFHIR K (5 N 46% ) FE
L BEERES (75 P,0s 46% ) FBREREH (7% K0 51%). W
JE B RE LA MLAE — U 4 2t , PR 28t FH 2 1
60% it & A AL L) , T4y 40% 16 I R mriE it
TR SR D LT TR , JEL il P [0 A5 2L 5 R I+
1.3 RESNE

RIGF 2012 45 3 A 31 H—20134F 10 A 31 H
ZRIHEAT S Bl it M iy (B AR 25 i ) A e S
(S R ) ) X 338 b PEJES T 0~10,10~30,30~60
em 2 REREREE o HFE I E A AR SRR
- SRR B AEHE I , 25 PR AR T R b vk
I SER - - LSRR E A TR M B, ki
K PR 0L , A RO R PR B T Lb (83 | A0 B
R CRE N , 3Ok MR . T
2013 4F 9 F 5 H GRS ) RAE LI, 725 FL
PIZR R P8 GRS 10 AN RS2 43 BIRR i &, BOF-3
B R B LT, DA RRAR 0 285 S B i B 1)
-3 BRI T a2 A R R IR A S A AL B IR
R, IS AR AR fh 35 Rt e S (RS b))
A ot DV R R0 2t TS T (A RS 1 2 30 ) A it o
HITE TS
1.4 HIREAIE

FIFH Microsoft Excel 2007 F1 DPS 9.5 ¥4 it ¥ 22
Goxt IR BAE A T o BTS2 i B

2 HERESMH

2.1 BHBERT 1 B BRI ZE Y B R0

FHE 2 AT, it R AE ) SR e A 3 - S v R RS
LR AR X5 AR A IR AE 0~10,10~30 em F1 30~60
em 22 FR A BN Bl A ) R it P S %) 1 i s
/N, IR 3< Bk 2<B i 1<CK A% T CK A4b3, +
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2015 % 10 A

6 TP KRR X B AR R R BE FE 0~10,10~30 em Al
30~60 em )75 H N R I Bifi 4 A 47 5 o it A £ Py 38
PG, Rk 3>k 2> ¢ 1>CK. Hi it
A LB A 1 8 T LA e A SRR 21 ok, L it FH 2R
7 27 000 kg - hm™ Xif A A R0 b7 50k b A X B i
IR o - SRR A X 5 AR A o e FH S 2 A 3 -
gerpabkL . ORRL AR XS B AR I E 7E 0~10,10~30
em 1 30~60 em )22 H 34 30 A Bl 47 S 2% it 2 1Y
HEhnms ), SIS 3<FEFE 2<F 3 1<CK, AHXT T
CK AbFE, 398 rh fbr ki X 5 i AR AR e 2 7E 0~10,
10~30 cm F1 30~60 em )72 v | 3% Ay il 25 it JES o
PRGNSR, A28 3> 255228 1>CK., Uil it
AU T DA AR - ek 4 al,  H it I E 28
27 000 kg hm™ X REAR 1= erbhr 5 R RRE X 1 Fide
1o AR X BSOS o TEAE W) R A I 2 i
FHEARRI 2T it A= 9 8 e R ARG = 3 s 50k
AR T RN iRy - SRR AR T
2.2 BHE HIEF YR R0

H 2 3 A1, 5 CK AbBRAH EE , AN R4 MLAE Ab 2
T AU S A AN R RS N . R A AL
ALBRR it FH A= 4y S e b B A 3 BT B AR AR

BELE 0~10.10~30 em il 30~60 cm + 2 H R bl
Jiti RES S A3 I A, S B e 3> ¢ 2> Pk 1>CK,
5 CK AbPE LS, Bk 3 Bk 2 B i 1 Ab B4y 54l
0~10 em +)Z A HLFE S EIEI 1 112.70% .807.94%
F1 368.25%310~30 em - JZ2 H A HLJTT A3 0 43 1) 4
5 839.39% .618.94% Fl1 282.58% ;30~60 cm + )2 H A
ML T A 38 i 4 32 B 1 944.44% (1 479.37% Al
866.67%. i it FA AILAE AL P 2 v A 508 g 4
A ML P, FoAit A A 2 27 000 kg -hm™ X 34 /4%
+ 2 A LTS RO AR o it R 2 A PR
A LT AR A B 7E 0~10,10~30 em A1 30~
60 em )22 H F BN Bl it AE 2 p 3G G ok, S B
2 3>28 25428 1>CK. 7E 0~10 em +ZHAERTT
CK b3 + HEA MU A N, 23 542 & 663.49% .
346.03%F1 120.63% ; 7£ 10~30 em 124X F CK 4b
P A LA N, BB 402.27% ,244.70%
F1 85.61%; 7£ 30~60 cm + 2 FRAHX;F CK kb + 3
AP I, Rl 1 073.02% ,738.10% 1
460.32%. 156 B it FHAT HLIE 28T A3 2 3 Pl
B, HrpiiHE2527 000 kg hm™ Xf3E 4 1-)2
L A B BRSO AT o TEAE ) R R A 250

R 2 AEAVAEAIE T ITBAI AR T (%)

Table 2 The changes of soil particles under different organic fertilizer treatments( %)

AR LRem o R 2 MPE3 I Sheep 2 Sheep F383 Sheep
Soil particle composition Soil layer Black carbon 1 Black carbon 2 Black carbon 3 excrement 1  excrement 2 excrement 3
g e 0~10  -0.38a -1.53d -2.06f -2.17f -0.91b -1.32¢ -1.72e
Sand change amount 005-2mm 6 35 o2, 1624 -2.13e -222¢ -1.13b -1.40¢ -1.76d
30~60  -1.20a -1.66¢ -2.12e -2.27f -1.31a —-1.48b -1.86d
g IR s 0~10  -1.04g 3.33d 4.38b 5.10a 1.88f 2.67e 3.62¢
Silt change amount 0.002~0.05 mm 6 35y 59¢ 3.65¢ 4.69 5.27a 2.29¢ 2.86d 3.77c
30~60 -2.79¢ 3.89¢ 4.96h 5.45a 2.53e 3.12d 4.04¢
M AR AL 0~10  142a -1.80d -231e -2.93f -0.96b -1.35¢ -1.90d
Clay change amount <0.002mm 5 35 5 49, -2.03d -2.56e -3.05f -1.16b -1.46¢ -2.03d
30~60 4.25a -2.23d -3.05e -3.18f -1.33b —-1.64¢ -2.23d
T AT JE AN R R FoR 25 ik 5% 27K . Rl
Note: Values followed by different letters in the same row are significant at 5% level. The same below.
xR 3 ARAIANBLENTIEFNREETH (g kg™)
Table 3 The changes of soil organic matter content under different organic fertilizer treatments (g-kg™)
ﬁﬂ“ﬁ _ + 2 CK LS8! 2 Mo 3 3% 1 Sheep 3 2 Sheep %€ 3 Sheep
Organic matter Soil layer/cm Black carbon 1 Black carbon 2 Black carbon 3 excrement 1 excrement 2 excrement 3
774k & Change amount 0~10 0.63¢ 2.95¢ 5.72b 7.64a 1.39d 2.81c 4.81b
10~30 1.32f 5.05¢d 9.49h 12.40a 2.45e 4.55d 6.63¢
30~60 0.63f 6.09cd 9.95b 12.88a 3.53e 5.28d 7.39¢

http://www.aed.org.cn —451—



RAUFBRERSMEFR-F 325558

FHEARRIZAET , 45 )2 A ALBT i 3 3R 30
HR il A ) R R AR SR 0T
2.3 FHLE T EEEMFF SRR

2 4 15,5 CK AMHEA E , A4 HLAE b
T SR A R RIRR EE RGN R R A AL
REALEET it FH A 40 28 Joc Ak 3 1% 4 ST A 2R A 28T
AL 7 £ 1 A8 A B FE 0~10,10~30 em 1 30~
60 cm 22 1 SR B A A it A i A G kg Ok, 2
PR e 3> 2> M5 1>CK, £F 0~10 em 2 H4H
XFF CK &b 38 A B 6 i 2 3G =, o SR
312.50% .300.33%F1 138.54%; #FHXIF CK 4b¥H 1 1
H R R, 4> B 69.01% 28.17%F1 17.61%;
FEXF T CK Ab FR A S s A0 By 35 it 20 il 4
325.08% .232.63%F1 130.21% . 7£ 10~30 cm +JZH14H
XFF CK Ab 34 A 58 A 28 0 38 i, 0 il 4R
304.17% 294.79%F1 116.67%; Fi*tF CK 4bPH 4 15
ARG &, 4o 4R 123.40% .81.91%
70.21% ; FHXF T CK A HH A 35 R0 A i 386 i, 43531
L 277.37% 218.93%F1 109.05% ., 7E 30~60 cm 1
JE AT CK Ah 38 - SR ARUAR S 3 0 6, 230 4 v
360.00% ,322.86%F1 180.00%; #HXIF CK 4b¥H 1 15
AR 3G &, 4o B 125.00% ,75.00% F
21.74% ; FXTF CK Ab B A 3 S0 i 3 i, 43 531
P55 445.93% 351.11%F1 203.70% . 1B FG HLAE
A=y B AT A AR R I R R A i, P e
FH2E 5 27 000 kg - hm™ X4 5 45 1 )2 o 4 0 2
A RO AR B S RO AR

Jit FH 2 2k 3R ) - SRR 2R A AR R S
1A B IR BEZE 0~10,10~30 em il 30~60 cm + 52
PR BUABE A M A I o, RS 355
282>3¢2¢ 1>CK, 7F 0~10 cm + 2 A% T CK &b

- S m AR A R, A AR 956.25% .909.38% 1
464.58% ; FXT T CK Ab P 4 34 50 i 34 n i, 0 51
FLE 346.48% 309.15%F1 159.15%; AHXHF CK 4bFH
- HEHACE BG4 04 R 782.48% .691.84%F1
395.17%. £ 10~30 cm L2 FAHXTF CK b P 4 3565
R, RIS 854.17% 811.46%H1 381.25%;
AHXSF CK Ab 3+ A A B i, 23 4R &
123.40% .81.91%F1 70.21%; AAX}F CK b3 4 3
R, A RS 916.87% 808.23%H1 513.58%
1E 30~60 em 42 HAHXT T CK Ab 2 - SEms fie L 138
TR, 43 542 55 848.57% 737.14% F1 497.14% ; #H %t
T CK 4b P+ 58 A & w38 i, 4R
234.78% 145.65%F1 138.04% ; HFHX}F CK LhHH - 1%
SRR B, A B 1342.22% .1 022.22% 1
662.22%. Ui Wit F A WAL 26 T A s e g vk
R B &, ot 1 9E 26 27 000 kg - hm™ X485
25 2 A SRR A AR RN AR R R AR AL
U AW R RN ZE G AR R 25 T 45 L2
BTN SR A 1 N Y SR e FH E O FE SR AT
24 BHENEFRREREM=EHFM

mE 1 ATA, 5 CK ZBRAR Eb , AN R4 MLAE Ab 2
AR AN R A AN AR 0 R HUE
AFETR il A= 0 P e A P A AL PR AL R A e B B
A it A 2 A R I3 R, IR ke 3> e 2> PRk 1>
CK. 5 CK B AR IR A L, A AL R L H 435
BN 13.3% .7.5%H1 2.8%. 5 CK AbBRAYEZL = 841
Fb, 75 AL R A 0 31.1% 23.6% 1 8.8% . i it
FHA DU A1 28 e v A B4 o A AL s L ™ i,
e it ) B8 ¢ 27 000 kg - hm™ Xof 42 55 75 AL 8 5L 5 A 7
ERCR T it E AL R A LR R R B
28 2>3F38 35335 1>CK, 5 CK Ab B AL L L J A

x4 AEAVELENTIREHNFFSEE N (ng-kg')

Table 4 The changes of soil available nutrient content under different organic fertilizer treatments (mg-kg™)

T HEER TR 1 )2 /em K L7 M2 W3 F2 1 Sheep  F-F2 Sheep %&£ 3 Sheep
Soil available nutrient Soil layer Black carbon 1 Black carbon 2 Black carbon 3 excrement 1 excrement 2 excrement 3
(LR Ay 0~10 0.96e 2.29d 3.92¢ 3.96¢ 5.42b 9.69a 10.14a
Change amount of 10-30  0.97d 2.08¢ 3.79 3.88b 4.62b 8.75a 9.16a

alkaline hydrolysis N
30~60 0.70e 1.96d 2.96¢ 3.22¢ 4.18b 5.86a 6.64a
BB 0~10 1.42¢ 1.67¢ 1.82¢ 2.40bc 3.68b 5.81a 6.34a
Change amount of 10~30 0.94d 1.60c 1.71c 2.10¢ 3.51b 4.28b 5.40a
available phosphorus
30~60 0.92e 1.12d 1.61c 2.07b 2.19b 2.26b 3.08a
R AR 0~10 3.31e 7.62d 11.01¢ 14.07b 16.39b 26.21a 29.21a
Change amount of 10~30 2.43¢ 5.08d 7.75¢d 9.17¢ 14.91b 22.07a 24.71a
available potassium
30~60 1.35f 4.10e 6.09d 7.37d 10.29¢ 15.15b 19.47a
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Figure 1 The single fruit weight and yield of Korla fragrant pear under different organic fertilizer treatments

Fo, BB AN 29.2% 27.3%F1 16.2% ; Jiti
FHAEZEE M AR W R B 38 3528 2>
F£1>CK, 5 CK b H A2 Ho A L, B AL ™ & 5100l
N 55.8% 46.6%F1 32.5% . Ui Wit A HLUIE 26T A
BACHR i AT AL AL E A, Lt A2 18 000 kg
hm X4 5 A A FR R E RO B 4F , it I 2E 2 27 000
kg+hm™ X2 & H A" mRBCRIAF . FEAEY) RN
ZEht AR R S 3 S A AL R SR A oy T 3
It FH 2SR e R R -

3 g

AHUIE 2RI THa zhyy it T 3 AR A
FYIE SR L RS INRER S kL. AW 3l
GER7))r /IR 7/ 3 4 ) [T B ] S e el R =
AEYI, B SRR Y SO A E 2
Akl 2 — , RAL GO PR B EAC IR . AR
Tt FH F 2% S 2 BB 2 AR AR5 AR G R
R AR O RLR AR X i O HRE R R A
FENEAL B AN AR 2 FERGE S
D3 T R RBCR U280 T2 R R W AR
HATBRI R MBUAFLER S, i A T35 505 T
BRAIRR, —EREE EGE T L3RR, 32
o LS PROKAE , (2 ik L S PATSRAR BT Jl 2

X AH 7 oY 1o i A9 7 e B it P A ) PR
ARk e N P K i LU AT B B
JoS B T e o AN ST R TG P SR R S RE 1 5 4
o LSBT BILBE A L A AR R A 5, S XA
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FHPTELR B il 27 000 kg-hm™ X4+
SEA LTS R ARCR IR, IR 27 000 kg hm™
X e - R A AT R AR RO el .
B A L B SR AR B IR AR R MR SR A
S JCE IR AN N TS OB A I 8 A S
PRIE SN SRS AR A B A e 1
A TR FFAE T CK A FRA oy 1) L3RR, T L
AN EIA LI B it 1A ANR] , Xof 1 S 5 77 Y Bl
RARLA — g X, A ) R B , I e dE It +
A MUK ARG, 285 o0, HAR 2R S it
SHEZWE USSR, N R T 1 R I B BCR

it JFHT 8 5 A0 - FE REA [ R B2 M 4R g A B RS2 B
R R BRI AEYIR AN T+
S A2 SR SRR ], S R B SR 20 R A B e
A LEAF BRI T ROR A 2= [0] , [R] i O B A R i 77
O, S i SR AR SR AR R AR SR AR I DT
et T 2R B340 i B A% 27 000 kg hm™ X
AL A AR AR, it -3¢ 18 000 kg
hn ™ S0 i g A AL B R ER AR A i it 52 27 000
kg-hm™ X4 A A EACRESF, S m AR E A
i A B AL AT ) — AR B, 32 202 d T B
JEREAR A 2 575 R o

4 it

Jiti PR AILAE (PR 2% 0 SF- 28 ) W i 2R el 4 S5 A0k
LN, 0 R B T, B e A BB S R
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oy AR PG 7 o bt ¢ 27 000 kg -hm™ %)
fi g SR el L S AL e A A R PR BUSOR
AT, it FH A3 27 000 kg~ hm ™ Xof 2 125 51 Pl -+ 3 il
R AT RSB ) 5 DA S A B ORI AN
(1A ML 4 8 A AN [, %k 3 o 7 A A R
2= A 225, B LA JE RS P ads 1 25 8 AR ) S A
PGNEIREN , DLER R 22 1 AL A S e AR

S 3Lk
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