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3e I A, ORI JE 25 A0 B AY 4 A U R
2 ETHES, 20104505 45 Ab B H K A
BB, AR R RS A A T
JUGE 5 X53 Ay R A B > L BR AL PR > N EI AR BE R 3FR
W AE LA b o o RS B b e B SRt e ] L B
o OREG . PRIH86134 % R AL B = B Ak
T LA SR BEBA, PP
JEARE T FE A & R IE R R, IR B
MBI . RE TR . JeB86134 %1 . H i
T B RN = R A A R R 1 S R
FHECAEL, 20 144E P PeB | Bk | R E
WI86134 . Fifig . H =)+ RS BT
IR21.7% . 15.8% . 12.9% . 12.7% . 10.8% .

8.7%, W#RbAbFH )+ IR T EIARA

22 HIERERFSTL

2.2.1  BHMEA K4 Eda, E4b, Edc, E
4d. Eldesr i ZRoR SRR B P P B
PR G KEG . RUIS61347EME . XE | BIE
b PR - SR AR AL B AR A i AR Ak . DBl 4a ~ B
de ] HI, MU G 45 Ab BR A A R0 A AL AL A
BT, 2010—20124F 4% &b BEAY 3058 i A
R T R RE AR R S i, R RO A S £
ST A R S TR 120 A B e A B > R BR Ab P >
REI AL EE P A W AE AR b Ry Xof 8 (58 - e 1
Pty PG KRE T PeHI86134%H AL
FUET =0 (R B8 b 38T e m i A B Ak . R

http: //pedologica. issas. ac. cn



53 AR A 2035 e b X 4 R el SRR B NS SR W 5 1229
. , e 140
40 ¢ == BINFUSHIORES —mm U 0INT R @ M0 T e BNFURWIERGY ——n A b G0 [ ~—wainnim —e wyim ¢
10 [ = i g 130 - == Hinf Yen @I o | ~—wim I
2 120 120 278 3
o 10 110
o 100 100
100 o 00
% 5 50
70 T 70
60 60
: E::: 50 : . - - : .50 .
= JEREFE 2010 2011 2012 2013 2014 JEREAE 2010 2011 2012 2013 2014 MR 2010 20m 2002 2003 2014
12 =  Original sample Original sample Original sample
Es 140 —— SRR —a— KR d 140 TOTIRVISOISME —m- ISOISONTH o 1900 _+|M|UIU\%J|FIH _E-ijﬂlil.‘l‘;r#ml““ f
E5 30 [ —~—ARUBIE 130 L = DRIIS6 1348 1300 | Sy ek e Pl ﬁ!,r
= E |-,0 120 1200 '—'—H‘Jlﬁ
o o oo f
100 100 1000 }
90 90 900 }
80 80 800 |
70 70 700 |
6o 6o 600
50 50— . . . . — 500

JERhEE 2010 2011 2012 2013 2014 JERREE 2000 2010 2012 2013 2014
Original sample Original sample

JEREFE 2010 20101 2012 2013 2014
Original sample
A Year

K4 RTEIBFE AL BT L el i A o

Fig. 4 Soil alkalyzable nitrogen content relative to treatment

AEAL A1, ORI D BB AR BT AR A TR 2 BT EE, 201 14E TR R R FEE R, R

R, HRARK U [ i Y B B . % 0SB
REEEE . =R AP B86 134 B R b3
55 TF JRAS [R] Bk b B A () FERE AR AR L, 2014453
MRy B B PeBE . BTG KB E . [
TR 86134 11 1 L0 fire &L & = FH W 43 531 °029.9%

P BB ORI G AR A R R T
Wi L 259 Ay T s Ak B > O B AR B > XK b B, 2 i
LA P86 134 M A I - A R S BT iR 4
PR AL B > X EN AL B > B AL, KSR BITE
R DA T R[5 e P P B ORI R

25.1%. 24.4% . 22.9% . 18.5%. 9.1%, #RHiALPE
1Y R A S A TR, THIR M 1.2%

2.2.2 ARk EIsHhiESa, ESh, El5c, El
5d. Kl5e43 5 3RoR GARMBCRL B e B Pt
BAE . KREG . RUI861347E/4E . XE . #E
SEFRR A O AR A2 . B 5a ~ A
Sen] Hl, W RIS A5 Ab B A A RO S A

REERFNPLIA86134 . H =i Bl G IR R AL +
e 3w & AR A EEISf_I’ﬁJ P e B B s Ak
PR A R S R TR IR R, KO B e
HIBHIE . YeBH861340% 0 . A =R . Dl a g
B, RECEEAR,; 5IFRAFEBEAEL PR
FERREEA EL A, 20 L44E Pt g il | [ e
WI86134 . [ —=rf, g . KIE M+ 1A 808

160 - ——FISHEBIGN e WM 8 g0 o ——HOHREME e SN b o0 ——TRUNS = TN .
150 b == 150 ¢ =e=Sofim e 150 b =T
140 F 140 F 140
130 F 130 134
120 } 120 120
1ot no t 1.0
£ 1ok 13 ¢ JLiK
% Gk a0 b an k
=~ o b Th:
::';:C }.-l-u 70 ff:
? = Rkl 2000 20001 2002 2003 2004 MEREVE 2010 D011 302 2003 2004 IGERHE 2000 2011 2002 3043 2004
= E Oviginal sansple Original sample Crigenal sample
f;.:t ra [ ——honnn .- AR oM 4 ig0p WM e REiss e pro o ToTHLIRMIMIE —e-SCtbBMNE 1
BT o[ —kmom 150 b —a— iRIFEG1 3K 150 ol e
FE nof :':::: 40 -
E ot 120 b 1za |
1o g 1ok 1na
o b o b I 0o |
ai b T
%0 F 50 F j(: [ T+ = +— -
70 T0 1]
AERERSE 2000 2000 2002 M5 X4 Mg 2000 2000 202 2003 2004 REgERE 20000 2000 2002 313 X4

I:]n!_-m:.' ;..'.mp'p Oiginal sample Dwiginal samsple

SEHE Year
KI5 OR[FIFEE D BN 43 skomh &

Fig. 5 Soil available phosphorus content relative to treatment
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Fig. 6 Soil readily available potassium content relative to treatment
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e R—FIAFE/NE FRER IR 22 55 .3 Different lowercase letters within the same column mean significant difference ( Duncan's

multiple range test, at 5% level ) MBare land, @P]oughing back Chamaecrista rotundifolia, @P]oughing back Chamaecrasta
nictitans, @Ploughing back Lotononis bainesii, &®Ploughing back Macroptilium lathyroides, ©Ploughing back Chamaecrista
rotundifolia CP1 86134, (DRetain Trrifolium repens

R TEWEVMEVERRARKEELES T EBUERMEXE

Table 2 Correlations coefficients of SMBC content, SMBN content and urease activity with soil physiochemical properties

AL LA BT AR A WA R MEY A RRE KB
SOM TN AN AP AK ol SMBC SMBN Urease
WeEYE Y 0.8857  0.967 0.864" 0.907"  -0.740  -0.437 1.000
WE Y EE® 09247 0.880" 0.786" 0.744 -0.594  -0.210 0.919” 1.000
(13 0.916" 0.960" 0.762° 0.853" -0.678  -0.398 0.970" 0.965" 1.000
*p<0.05; **p<0.01 OSMBC, @SMBN, @Urease
VR R A T AT 3 W @
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Table 3 Effects of interplantation of forage legumes on growth and yield of young citrus trees
. . R B FRAEA~ %L PO
I UL B =i AR o )
o $(Spring JESpring Autumn Autumn
PR Single fruit Tree Canopy
AP Treatment branches branches branches branches
Orange yield weight height diameter
(ke B (2) ( ) ( ) amount length amount length
g g cm cm
(1) (cm) (em) (em)
W 3.5 109.6 131.9 60.8 20.2 2.3 22.0 11.6
[54 H phe B ® 6.4 142.5 152.3 72.5 30.9 4.2 30.4 18.9
S B B 6.8 145.3 155.5 75.1 32.0 4.5 31.5 18.7
VATIEE: i 4.5 129.3 138.8 67.8 25.3 2.9 23.4 14.3
KB FE® 5.2 132.7 147.2 70.3 26.0 3.4 27.0 16.2
P86 134F0E” 4.6 133.5 146.1 68.4 22.9 3.8 26.1 16.0
=g @ 4.5 128.9 142.6 65.2 24.6 3.2 23.5 15.4

(DBare land, @Ploughing back Chamaecrista rotundifolia, (3Ploughing back Chamaecrasta nictitans, @Ploughing back

Lotononis bainesii, ®Ploughing back Macroptilium lathyroides, @®Ploughing back Chamaecrista rotundifolia CP1 86134, (DRetain

Trrifolium repens

EIRAFEBE BN AL . 2R A
R . R A B p HAE2010—20 1 44F [A]
P — B TR A, X nT AR S AE AR
RIAI20104 12 7 X i A5 Ak P + 38 04T T 4 11 80
MHA G, o5 At e, BB RE e 4 s g
WA, EPEAE EEA L. FR, BB S
Bk L, MRy, s etk .
WFoE B0, Mo f s HIRA PR . 2% BRAE
P MOPI B R g R SR S e
AW B T R T 2% 50y 16 A L > R B A R > AI]
bR, R AR R E T 2SR5, HUOR IR ER A
B AL T, 3% 557K 4 2k % - 8 A RO — 3,
D] Ih - 8 o R 5 ek A 3 p AR T s R B R
BHA XA E > £ B3 A HE > B R AR BE ;B G RN
86134 AH J A7 0l & & T U > 4 B8 Ak
> X LbBE > B AL, S R Oh B A e B
86 1341E T T R AR AL, Emi),
B 22 1) 37 0 A R0 DR 1 5 S B 3 3k I
K, XX Y B R B

75 g MR 2k S B R R AR AT T2 i ik
¥, ZEREW, AEE ., B, H AR R
B R R SAS A, misE e H ;4
Tl 0 Bl Bl A AT R TS BR AR LR T 5 11990.86%
67.76% . 88.45% . 88.33%, Pr& Fbl A KR
JiZ81.16, 119.02, 219.68., 58.71 kg hm™; 4Fh#L

Bl FR A Tl 2R A BRI 43 ) R BR AR Y 19 84.46%
80.32% . 90.90% . 87.22%, Jr&Wi RAEBNE N
167.69, 534.96. 604.49, 343.22 kg hm™>, AHF5T
H 1R AR R R S T R — R A . SRR
PR AL R A AL . 2. A . AL
B R TR R, O A BRI N, I
YRR [ I 2 350 R A, S v e A 6 R Ak T A 358
p HF Mg fc /1N o PR A 39 v e B4 24 4 i R A o 4 2R
TR S R E G Y s
e XA N R, PGS T A P . 4
A WA . A AR A i, ARFSE b B
Qb B ) 3 AR B A TR, BR TR Z
Gb, BERMRERMET, EAREHIHEH L,
A BT A B e A SRR D S vp A, DT
V2% - M p HPRGH ARG . 3 50 H KA 1 Rl
FEA—E

AR 50 v T B R TR L1 1Y S i L R
o, 20144E R AR R el R 2, KRR
[P B, 3 B e 3 e A S A,
PP B He g e R B R L B R R
T HI86134 ik i Y LL 243 1 12.0% . 105.8% .
80.5%F147.4% ; 7E20144EXF T Bl s 4 25 1 B
AR A, SRS RIKK AP L (20.63
g kg') > YelI86134 (20.15 g kg™') > B
(19.58 g kg™') >PIrtPei] (18.64 g kg™') > K
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HE (1782 gkg™) , BT EKIAIII86134
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Soil Building Effect of Planting Forage Legumes in Young Orchard in Hilly Red
Soil Regions, South Hunan, China

DONG Chunhua' > * ZENG Xibai*® WEN Shilin> LUO Zunchang' SU Yirong’
(1 Soil and Fertilizer Institute, Hunan Academy of Agricultural Sciences, Changsha 410125, China )

( 2 Institute of Subtropical Ecological Agriculture, Chinese Academy of Sciences, Changsha 410125, China )
(3 Red Soil Experiment Station of Chinese Academy of Agricultural Sciences, Hengyang, Hunan 421000, China )
(4 Institute of Agricultural Environment and Sustainable Development Chinese, Academy of Agricultural Sciences / Key Laboratory

of Agro—Environment, Ministry of Agriculture of China, Beijing 100081, China )

Abstract [ Objective] The objective of this study is to obtain fertilizing effects of interplanting
forage legumes and corresponding handling modes, which would be lay a basis for fertilizing measures
of young orchard in hilly red soil region of south Hunan, China. [ Method] In order to explore effects of
interplanting forage legumes and corresponding handling modes on soil fertility in young citrus orchards,
a field experiment was carried out interplanting six species of forage legumes, including Trrifoliumrepens,
Chamaecradtanictitans, Chamaecristarotundifolia, Chamaecristarotundifolia CPI 86134,
Macroptiliumlathyroides, and Lotononisbainesiiwere, separately and designed to have the crops,
harvested, laid over or plowed down, in a young citrus plantation in a hilly red soil region of South Hunan.
Soil physicochemical properties of all the plots were measured after the experiment for analysis of the
effects. [Result] Compared with CK (no crop interplanted ) , all the plots, on the whole, increased
in contents of organic matter, total nitrogen, alkali-hydrolyzable nitrogen, and available phosphorus,
and the increasing effects were the highest in the plots with the crops plowed down or incorporated, but
decreased in content of readily available potassium and pH, and the decreasing trends were the lowest in
the plots with the crops plowed down. Among all the plots, the plot with Chamaecradtanictitans plowed
down raised the contents of organic matter, total nitrogen, alkali-hydrolyzable nitrogen, and available
phosphorus contents the highest in margin and lowered the content of readily available potassium the least,
and the plot with Chamaecristarotundifolia incorporated came the next in the effects. Besides, the plot with
Chamaecradtanictitans incorporated lowered soil pH the least. Compared with CK, all the plots increased
fruit yield, single fruit weight, and tree height, canopy diameter, and number and length of spring/autumn
branches of the orange trees. The effect of the plot with Chamaecradtanictitans incorporated was the most
significant and the plot with Chamaecristarotundifolia incorporated came the next. Besides, the plot with
Chamaecradtanictitans incorporated was the highest in biomass of the forage legume yielded, and in amount

of nitrogen and phosphorus returned into the soil, and in soil microbial biomass carbon, soil microbial
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biomass nitrogen, and urease activity, too. [Conclusion] Therefore, it can be concluded that the practice
of interplanting Chamaecradtanictitans and then incorporating the crop is the most suitable soil building
mode for young citrus orchards, but it needs supplementation of some potassium and phosphorus fertilizers.
Besides, it is also necessary to apply some alkaline material, like lime, to offset the effect of interplanting
forage legumes lowering soil pH.

Key words Hilly red soil region in South Hunan; Young orchard; Forage Legume; Soil chemical

properties
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