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Abstract
from the forest belt) were compared.The results showed that after the eucalyptus-sugarcane complex management, the physical properties of the
soil in the intercropping zone (3.0,4.5,6.0 m away from the forest belt) were effectively improved due to the positive intervention of man-made
(cultivation and fertilization, etc.).The main conclusions of the study were as follows: soil bulk density of topsoil in intercropping zone de-

The soil physical properties of eucalyptus-sugarcane composite system at different sampling positions (1.5,3.0,4.5,6.0 m away

creased significantly , compared with the same layer, the order of soil bulk density in the 0-20 cm soil layer was 6.0 m away from the forest belt
< 4.5 m away from the forest belt < 3.0 m away from the forest belt < forest belt < 1.5 m away from the forest belt.The results showed that the
effect of intercropping on soil bulk density was positively correlated with the distance. Eucalyptus-sugarcane compound management improved
the soil water holding capacity, and increased the water holding capacity of the blank space (1.5 m away from the forest belt) .Soil bulk density
was negatively correlated with total porosity and capillary porosity under eucalyptus-sugarcane compound management system.From the perspec-
tive of the soil layer, the saturated water holding capacity was significantly negatively correlated with the soil layer. Therefore, the improvement

of the physical properties of the soil by the eucalyptus-sugarcane compound management was mainly concentrated on the surface.

Key words

R ST ] A e e IX = B ) FH A AR ol 1HL ply Z24%
TEFRE AR P 2878 45 B Ty 204 5 [ 1 A 2 Il it 3 7 58
WU P T X R N TR — DR B R R T
2, AR A TR 13 B PR RS T AL, -3 R
W T, BB A TR = 3 R L R Atk
ASFRBER AR TR A 7% g, BB AR B RIF 5T
B BERA T bk A 2 LA WL Rz e
FRE M- R E G oER B> 7 E" . KB E
B TERER AR T TH) (58 FEERIE MO RVEY S REA SR R+
SERERALE RO 2 A X R R - RE R SEAT R A 4
P RGN B LSy B R AT SY , S TR D%
W= A A e I PRIR A i AR, DU S He
B EZEIRPNSIRIE AR S FE .

1 REHELR SHR A

008 O s 5 05 R W L1 a2 e [ g Q=B | S o s el [ 3
MR AL bk 7 , Mo 3R A7 B 4 111°317E 21°31'N, SF-
TR 85 m, M4 I Ry 20, IR ITRRMIRE 2138,
T2WE . JE TR KRR AR SOR 23.5 C A
(7T )RR 289 C AR H (1 H)FHRI| 152 C, H

HEWME ALARLXFERAKFALHAA (201910225094)
EEEINT REF(199—), B LAEBA MNRFARDEFHAR, + 8173

YEF B R KN F AR L RA TAHRIEE AR
KB 2020-02-17

Eucalyptus; Sugarcane; Agroforestry compound management;Soil physical property

MRITAL 1 864 ~2 160 h, % Hb X 4F S [T 5 7E 1 600 ~
1700 mm , {HERZS 00 BB 2. B4 S H R,
FERLL 8—9 A2, H B &1l 35 400 mm D) |, 11 H & #;
BEEL L2 F E AR 3—4 A BRI, HOF YR N
i 50 mm, MR Z,

1.2 \RAFE

12,1 K5t . 78 3 4RA SEAS A TR R AR X A AR AR
Fe—EMRATRE IV H I . Aehs i AP =X LI 1, 2847 9
1.3 m, Bkl 0.5.1.0,1.5 m 3X 3 Filds ; 5617464 8.10,12,
1416 m 3X 5 FpRUAS , HREEEF 12,1416 m SE77P9

1.2.2 HEFCRER LR ZE NP, Al B A—E
PE, T RIE RGEA R E (RVEREEREX) H 8 fa i
2250 7 12 m SEAT NIERR SR — S M BOR 4 R IEREAR
FE R IEAE H TESCIR T, 45 6 BRI A — R 3EA T, 20
FEFRFRREAR X T AR AR R AR R R R, e 12 m A A
BEEEp i Mafe B iR 1, FERLCIEL 1) B AR 1 PR
TEZEATRERE MR O A BE B ARHF 1.5.3.0.4.5.,6.0 m &b (43
SITRIRR AT BB AR 1.5 m BE B AR 3.0 m B AR
4.5 m FEESHAT 6.0 m) 2350, A 3 Wk, B N
0~20.,>20~40 F1>40~60 cm =ZRBUFIA + , B — )20 3
ANEEHMS, TEESKENE RS T, T A HE N
FLBLAR ISR BRI



120 B A

2020 £

4. (12 m )

1

]

-

ot

1

)

1 1
'

[ )
1

1

1.31“‘ : ; ‘ :
1.5m ¢ ! ! 1
——

1 HER-HES

e )

REEEARERHTE

Fig.1 Eucalyptus-sugarcane compound management model and sample layout
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Table 1 Growth of eucalyptus with 12 m band spacing

% =
ki W M Ly
. . Diameter Height
Planting Tree height
distance m at breast under
height // cm branch //m
1.3 mx0.5 m 8.8 6.7 6.7
1.3 mx1.0 m 10.7 9.1 8.6
1.3 mx1.5m 11.4 10.6 8.9

1.2.3  Bub, FFH Excel 055 BHAKHE , F SPSS 22.0 &b
R ; TR L 3 ANOVA iy LSD J5 ik 17
S LL#, IRV Pearson J7 ik SE AR M40 HT, 18196 R H]
Excel HI1E,
2 ZER55%H
21 AEBHAETEYEEIREE
211 HHERTE, HERE RO R RS ) —
SR, W A HE 37 KR L3 SR RIAR R A A BH g R
B pEE 2 AT, AR BB e A T B 2R
S PR S D N R . B 0~20 em 42K F>20~
40 em )2 ,>20~40 ecm + 2 S EURNE T>40~60 cm 12 ;
A YBUREE T 1) - 92 A KB 38 AE>20~40 em + )32
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Table 2 Variation characteristics of soil porosity and bulk density at different sampling locations of eucalyptus-sugarcane composite system

kA + 15245 Soil bulk density//g/cm’ BFLBRIE Total porosity // %

Distance from

forest belt //m 0~20 cm >20~40 cm >40~60 cm 0~20 cm >20~40 cm >40~60 c¢cm
0 1.43+0.16 abA 1.49+0.04 abA 1.45+0.04 abA 41.22+£5.42 aA 41.09+3.15 aA 40.93+0.68 abA
1.5 1.47£0.09 aA 1.46+0.04 bA 1.40+0.08 bA 41.11£3.51 aA 42.67+2.45 aA 42.64+3.61 aA
3.0 1.38+0.06 hB 1.50+0.09 abA 1.50+0.07 aA 44.60+8.16 aA 39.87+3.28 aA 42.16+3.05 abA
4.5 1.35+£0.07 bB 1.56+0.07 aA 1.48+0.03 aA 43.22+2.15 aA 40.68+1.37 aB 40.42+0.61 bB
6.0 1.41+0.10 abB 1.52+0.09 abA 1.45+0.05 abA 41.66+1.81 aA 40.58+2.99 aA 42.34+1.29 abA

Y Niea e FEAFTLBREE Capillary porosity // % AEBEFLBRSE Non-capillary porosity // %
Distance from

forest belt //m 0~20 cm >20~40 cm >40~60 cm 0~20 cm >20~40 cm >40~60 cm
0 34.68+2.05 aA 34.69+1.43 abA 34.96+1.23 aA 6.54+3.38 aA 6.40+2.77 aA 5.97+£1.27 aA
1.5 35.53+3.71 aA 36.68+1.96 aA 35.10+1.67 aA 5.59+£2.04 aA 5.48+1.36 aA 7.54+4.78 aA
3.0 38.66+9.49 aA 33.71£1.69 bA 35.41+£2.28 aA 6.48+1.57 aA 6.16£1.95 aA 6.75£1.19 aA
4.5 34.43+4.77 aA 34.03+£2.16 bA 34.71£1.02 aA 7.58+5.09 aA 6.28+2.16 aA 5.71£0.56 aA
6.0 33.43+1.84 aB 34.82+1.22 abAB  35.34+0.97 aA 8.23+2.60 aA 5.76£2.15 aB 7.00+£1.25 aAB

TE ARG FREFROR A — 2 AN R BE B ] 22 5 1 2 (P<0.05) 3 ANJF) RS - REFR R 7] —BE B ANIR] L2 0] 22 57 ik 2 (P<0.05)
Note : Different lowercase letters indicated significant difference between the same soil layer at different distances(P<0.05) ;different capital letters indicated
significant difference between different soil layers at the same distance( P<0.05)
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Table 3 Soil moisture characteristics at different sampling locations of eucalyptus-sugarcane composite system

(RRIESYI ST
Saturated water
holding capacity // %

Sk R R
Distance from

forest belt //m

SEERY S
Capillary water
holding capacity // %

HLITE] 7K A
Field water holding
capacity // %

0~20 cm >20~40 cm >40~60 cm 0~20 cm >20~40 cm >40~60 cm 0~20 cm >20~40 cm >40~60 cm
0 29.33+6.67 aA 27.62+2.70 aA 28.24+0.44 bA 24.56+3.69 aA 23.31+£1.66 abA 24.13+1.05 aA 22.38+3.48 aA 21.14+1.41 abA 22.10+0.77 aA
1.5 28.13+2.73 aA 29.25+2.37 aA  29.28+4.24 aA 24.29+2.66 aA 25.15£1.92 aA  25.06+1.00 aA 22.57+2.62 aA 23.33+1.96 aA  22.72+1.13 aA
3.0 32.59+7.28 aA 26.71+3.71 aA 28.10+3.07 bA 28.32+8.09 aA 22.54+2.31 bA 23.61+2.47 aA 25.39+7.25 aA 20.41+2.10 bA  21.28+2.40 aA
4.5 32.36+2.87 aA 26.54+1.90 aB 27.26+0.87 bB  25.51+3.31 aA 21.93+2.00 bB  23.42+1.11 aAB 22.88+3.56 aA 20.17+1.59 bA  21.74+0.93 aA
6.0 29.77+3.29 aA 26.81+3.41 aA 29.21+1.72 abA 23.83+2.06 aA 22.96+2.02 abA 24.39+1.43 aA 21.27+1.36 aA 20.96+1.44 bA 22.74+1.61 aA

T ARV TR R R — 2 AN [ R 18] 22 54 13 (P<0.05) s AJRIR S S RE R [F]—BE B AN ) + 2 0] 22 57 1 2% (P<0.05)

Note : Different lowercase letters indicated significant difference between the same soil layer at different distances(P<0.05) ;different capital letters indicated significant

difference between different soil layers at the same distance (P<0.05)
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Table 4 Correlation analysis among physical indexes

e i . N p s N (RIS s - [A]FE7K

- AT BRI BETE  RReRmE JCUKE g TR

Fabr ; . - Saturated water . Field water

Soil bulk Total Capillary Non-capillary . Capillary water .

Index densit osit it it holding holdine capacit holding
ensity porosity porosity porosity capacity olding capacity vy

S LB Total porosity -0.135

LA FLELEE Capillary porosity -0.244" 0.211

FEBELEE -0.121 0.998" " 0.153

Non-capillary porosity

HAIK i Saturated -0.8457" 0.941°" 0.623"" 0.535""

water holding capacity

EERK R Capillary -0.638"" 0.216 0.899" 0.164 0.877""

water holding capacity

[ a]#F/K & Field water -0.560" " 0.213 0.923"" 0.159 0.839"" 0.984""

holding capacity

% Distance -0.001 -0.031 -0.109 -0.025 0.023 -0.078 -0.101

+JZ Soil layer 0.336" " 0.033 -0.053 0.037 -0.255" -0.205 -0.171

TE: o+ 72 0.01 K- (U BB EFSG; + 7E 0.05 K- (X)L #AH5C

Note; * * was significantly correlated at the 0.01 level (bilateral) ; * was significantly correlated at the 0.05 level (bilateral)
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Br B T 25 Fabm il A DG

(1) SATHER - H REE & 28 5, REN (BE B AR 1.5,
3.0.4.5.6.0 m &b) i HIEAR FEAE AR 2 W) 22 5 W RIAE
WRIZ LW LA SR L, FJZAHLE, 7 0~20 cm )22
I AHESIIT ) R BE B Ml 6.0 m< AR 4.5 m< i
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25 IR (FEES AR 1.5 m Ab) AREK RE ) MR 2 T RE
RV PR S G A A7 A 5 4 fol B /5 (9 T8 A K o L T )
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Table 4 Economic benefit analysis of each treatment

7 HEA A

WAYEY &

4
Kby 7o Yield Output Fertilizer N’EW)\
2 et 1ncome
Treatment kg/hm value cost S/ b
I/ hm’ I/ hm’ v
FP 8 793.0 21 103.1 1318.3 19 784.8
FP-N 6 968.8 16 725.2 614.6 16 110.6
FP-P 8 385.9 20 126.1 916.5 19 209.6
FP-K 8214.9 19 715.7 1 105.5 18 610.2
OPT 8 937.7 21 450.5 1364.5 20 086.0
OPT -N 7 206.6 17 295.9 769.1 16 526.8
OPT -P 8 502.0 20 404.8 935.9 19 468.9
OPT -K 8328.2 19 987.7 1024.0 18 963.7
H:JRE 1.66 J0/ kg SALHN 2.27 JT/ ke il BEIRE5 1.00 T/ kg; FRRA
2 2.40 Ju/kg

Note : Urea is 1.66 yuan /kg;potassium chloride is 2.27 yuan /kg;calcium
superphosphate is 1.00 yuan /kg;single season rice is 2.40 yuan /kg

4 Zig

(1) D0 4 AE 5 it 2 %5 R IE 7K A 7™ o 39 m
144.7 kg/hm®  FEI +Fe 5 EAE A PF R, 4 R X HL B B 40
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