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Effects of intercropping on nitrogen component in latosolic
red soil of slope land in young orchard

ZHANG Yuan"’, ZHANG Jiaen'?, XIANG Huimin"?, GONG Yali’, LUO Hao'?, LI Dengfeng"’
(1 College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China;
2 Key Laboratory of Agro-environment in the Tropics, Ministry of Agriculture/Guangdong Engineering Research Center
for Modern Eco-agriculture and Circular Agriculture/Key Laboratory of Agro-ecology and Rural Environment of
Guangzhou Regular Higher Education Institutions, Guangzhou 510642, China)

Abstract: [Objective] To explore the effects of different intercropping patterns on nitrogen components of latosolic
red soil of slope land in young orchard, and identify an optimal intercropping pattern that could improve soil nitrogen
availability in orchard. [Method] A field experiment was carried out in Dimocarpus longan (D) orchard for two
seasons (in autumn of 2015 and spring of 2016) to investigate the effects of four planting patterns [Dl monoculture
(CK), DI intercropping with Arachis hypogaea (D1/Ah), DI intercropping with Stylosanthes guianensis (D1/Sg) and DI
intercropping with Lolium perenne (D1/Lp)] on the contents of soil total nitrogen (TN), available nitrogen (AN), NO; -N,
dissolved organic nitrogen (DON) and micrbial biomass nitrogen (MBN). [Result] Soil TN contents of DI/Ah and
DI1/Sg treatments and soil MBN contents of intercropping treatments were significantly higher than that of CK at the

maturing stage of 4. hypogaea in two seasons. At the pegging stage of 4. hypogaea in two seasons, soil DON and AN
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contents of DI/Ah treatment were significantly higher than that of CK. NO;-N contents of DI/Ah and DI/Sg treatments

were significantly higher than that of CK, and enhanced by 64.4% and 34.2% respectively at the pegging stage

of A. hypogaea in 2016. Soil TN, DON and NO; -N contents had a significantly positive correlation with plant

nitrogen content, but were negatively correlated with the carbon content and carbon/nitrogen ratio of plant.

[ Conclusion] DI/Ah and D1/Sg treatments could significantly improve soil nitrogen component contents, and DI/Ah

treatment was better.

Key words: latosolic red soil; young orchard; intercropping; nitrogen component
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PR 722 e >, B2 PRI g A o, Y0 L8 AL
B REY, 1 o - SR AE ) S s 1. AR AE IR
WAEKKE LA RETRZ ", R M ALK
J RSB AN o e v A5 U7 TR AR N i
P AL T LASRAS B 2 39 7 ROR, (H UIEAE L3
PAE DR RAK T 50%" s HF FE R B, [A]1E A
AT AR I A3 R K, 3R R B RO &N,
N9l SR B R R P55 G () B fir o ASBIE S X
M 1 X R ) A AR ) B & BRI AE AR
Arachis hypogaea- 3F [l % fg 77 I AR AT HL B 57
%5 Lolium perenne ML RAUE I AL Stylosanthes
guianensis W TR, K 1X 3 FAEDIAIMEAE 47
s W Dimocarpus longan ", IR R Y%
S (A ERHEY (e A AR =) A HE S RHMEY)
(PR RO LR AN A2 53 1 5, Sy S [l - 38
R A RUE B R R e 3 BT R 9 R A R
WA -
1 #R5RE
1.1 KGR

WIGT 2015 4 8 H—2016 4= 7 HTEHER L0l
K 5 16 I 2505 R 1) 20 6 e PR [l (O PR XY T
2013 EFHE)HEAT, E113°38', N23°14', #F4K 30 m,
J& S Ay 2 RS, AP HRR 217 °C, miR A N
7—8 H KA N 1—2 (11 A R EEF 2 A
BRI 44 10 C L ERFRIR 7 000.0~

7910.9 C, FFF¥BFEKERN 1 967.8 mm, FEH1E
5—7 H, 11 A 21384 3 H R, G- K FHEE S
HN 4 482.3 MJ-m”>, & FH H BRI ECN 1 707.2 he

TR0 Hh T 3SR AL A A R B TR
FRELIE, #FE +35 0~10 cm, pH 5.51, A HLFR A 425
Sy 18.21 Al 1.29 g-kg 'y B 43 R Bl Al XL
BRSN 0N 75.57. 18.32 F125.22 mg-kg '
1.2 R

BRI R 78 e BEMLIX 40 it JLis 4 AN Ab 3.
e HR [ 3 #F(CK) e R [l 18] /E 64 (DI/Ah) v BR [l
B A A6 5 (D1/S ) A e R [7e] 7] 1 B2 57 55 (D1/Lp),
AR E S 3 R, S HE DX B B A R R IR
EF . FANXERN 9 mx16 m, /X
6 FRIEARBY, AR FRATFE S mx6 m. FEAFR(OAT
B 20 ecmx25 cm, BEIT 2 FL. A AL R S E AR
FABE L5648, HA LR B AT IR 50 om, S Bk
FRATEE 25 cm.o FEP AT 4 b it 48 B R A B [m(N) -
m(P,05):m(K,0)=15:15:15] 600 kg-hm? (FEE— X
PEMEN), BEANEF WA FEE . fEAEBOR)E, ¥
TEAE L FE A B AN B 2 BORE AT AR U)W A8 T 5K 1)
/NX
1.3 EK#FEE

TEACA T3 AEET . BRBIR S 1 T AR
G R, 2 BIEL /N X 0~10 cm 2 /) 35,
520G % 4 °C RAE . FE AL ERRT, 5 BRiE AR AR &
G, B IR A K 2 S — i 2 mm
i f5 BT 4 °C UKARTE IR ORAT, BT L3RRI A= )
HAEESE HAR. BREAENES S EN
SE s 4 BARRT, 8L 1 mm 7 5 E 5 IR T AR AE,
B3 PR IR A SRS EIE . 164K
A5 BITE S TE /N X N BEALEL 3 /> 1 mx1 m #
a0 TR R /b N i 8 S ey o A T A NG5
TH46, 105 C 47 30 min J5, 85 C Ht T £ 16 i
=, AR, MR JE I A4 AR PR i TR
A EE: 2016 FRERRZAE 5 H R, FovTE
A LR, PR B LA AE) o
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1.4 MEFE

bR E R S JDVENN E s A LS AR A
T B B 1)K F B RS PR 45 Bk 8 5 338 4 ORI AL
PRES 35 R 9L IR B 52 5 1 338 e 2R
B BRI 2 135 NOy —N R 3k JR 28 15l
BN IR ) S (MBN)K FH &) 75—
PEHUEN s B R A HLE(DON)YH 0.5
mol L 'K,SO, ¥R #8783 [m(L): m(R)=
1:5], R J5 Fl SKALAR 314> BT AL (SAN++, fif
=)k e,
1.5 ZitrAEE

B B 4 Excel B AEALFE 5, ] SPSS 21.0
BAFAT ST 4347, KA Origin 8.1 /ER . kb3 (] 2
5 KA K & 7 £ 4 T (One-way ANOVA) Al
Duncan’s VK% . B Pearson (& BT & LS5

A7) Spearman V(R A& IES 040 0 M iE
k. A& E. AL EVMESTENAS S E
ARG R, BFVEKFEA P<0.05.

2 ERS50H
21 HRREEERNLATENENRS BH
20

2015 FAKZ, fE164 3 DNAEKE, 4 AN b3
+ 4 7% R PN : CK>DI/Lp>D1/Sg>DI/Ah, H
DI/Sg 1 DI/Ah 3 %5 5 #4 & 25K T X Bz i 3 )
CK(P<0.05)(5£ 1), 2016 FHFIL4 10 AL ET
M, 5 CK ALk, DI/Sg #1 DI/Ah Ab BRI 8 E BEAK T
TR Y, U D/Ah R E R EMKT
CK(P<0.05). 1t W Rl (Al fE AL A AT AR B PRI T L
BN, fem T RIEIE A

®1 HRREEETRIEMLE T HREEMBINRSE "

Tab.1 The soil bulk density and organic matter contents in different intercropping systems in young orchard

A /(g-em™)

wENLR)/ (g'kg™)

7AN .
F AEEERS CK DV/Ah DI/Sg

DI/Lp CK

DI/Ah Dl/Sg DI/Lp

2015 i
14T
S

2016 i
14T
S

1.63+0.06ab 1.45+0.04c 1.49+0.02bc 1.66+0.07a

1.53+£0.09a 1.25+0.06b 1.26+0.05b 1.41+0.05ab 19.80+1.05a 21.04+1.79a 21.85+1.74a 20.52+0.01a
1.61£0.09a 1.35+0.03b 1.43+0.01ab 1.56+0.06a
1.45+0.07a 1.23+0.06b 1.26+0.01b 1.36+0.02ab 17.98+0.18b 20.89+1.57ab21.27+0.81a 18.88+0.51ab
1.54+0.01a 1.30+0.04b 1.31+0.09b 1.51+0.08ab 19.96+0.42a 21.66+1.38a 22.69+0.93a 20.31+0.70a
1.78+0.05a 1.50+0.10b 1.56+0.03b 1.63+0.05ab 20.27+0.63b 22.70+0.29a 22.87+0.35a 20.19+0.26b

18.21£0.11c 23.58+0.78a 21.26+1.47ab 20.54+0.41bc

18.21+0.11b 24.08+1.50a 24.82+0.93a 19.04+0.34b

DABR 4547 BT AE 6 LA R —AMAR A B F4 %, R R FI A2 [ £ F R 2#(P>0.05, Duncan’s #).

2 A A AR 2016 EH 0 KA,
DI/Ah #1 DI/Sg b2 +- 3G Bl & &3 835 & TXF
N A CK(P<0.05)(% 1). 2015 SERKZAE A Al
], DU/Sg A ¥ LA NPT & & L CK 25t &
18.3%(P<0.05). . B R el [a] 1 16 A= F A 16 5 fE W
TSNS E.

22 HRREEENTELERTETES =N

A
22.1 AA(TN) HE 1 a7 LLEH, 2015 FKEETE
A RN, DI/Ah A D1/Sg AL FE -3 TN & &4 5l
E CK 22 425 25.5% 1 19.4%(P<0.05). 2016 4F
HFEMEE 3 AN EKE B, 4 Mb B3 TN & &
B PN : DI/Ah>DI/Sg>DI/Lp>CK, HIEMEEEET
WA #Y, DI/Ah A1 DI/Sg 3% TN S B EZE S
T xh BB ) CK A1 D1/Lp(P<0.05); 4¢3,
DI/Ah 1 DI/Sg 18 TN & &4 Jl Lk CK W& 5w
90.1% £l 75.8%(P<0.05); %2444, DI/Ah F1 DI/Sg +
BTN &85t CK BE S 72.6% 1 61.8%
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Fig. 1 The content of total nitrogen in different intercrop-
ping soil in young orchard
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AN & &R A : DI/AR>DI/Sg>DI/Lp>CK. HZ
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2 YRREEWETEEIAET HIREREA S E
Fig. 2 The content of available nitrogen in different intercrop-
ping soil in young orchard

223 FAARNO;-N) HE 3 WAL E 2015 &
KT A, DI/ANh 403 43 NOy, —N & & B
F T HAh 3 MR PE(P<0.05), DI/A HL CK 23 $2
7 31.2%, 15 DI/Sg Al DI/Lp 4bFE 1-3% NO,—N & &
5 CK Z %A 8(P>0.05); 2015 4K 2= 24401,
DI/Sg 4b ¥ +3E NOy, N S &L CK B2 E# a7
17.4% (P<0.05). 2016 “F&HZFEILE 1, DI/Ah Al
DI/Sg 4bFE + 3 NO; N &= Atk CK B &5
64.4% F1 34.2%(P<0.05), {H DI/Lp 5 CK Z R A&
£ (P>0.05). . B S [l [A] /A6 A= AR AR 2T 5 25 4
IR A A S &, HIER A LIS A L
BRI -

224 EMEASK(DON) HE 4 ATIFEH,
2015 KL AL AL E ], DI/Ah A1 D1/Sg + 3
DON & &7 At CK & F & 69.9% Fl 64.5%
(P<0.05), {H DI/Ah 5 DI/Sg BB E M £ 7
(P>0.05). 2016 FFEHFLA WML AN, 5
CK HMitt, DI/Ah fl DI/Sg B B w7 1%
DON % &, H DI/Ah -3 DON % £#(47.28. 19.39
mg-kg )T D1/Sg(36.03.19.04 mg-kg'); 1My

%38 4
SO A 2015 fEHKE ek DUAh
40r piisg B piLp

301
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(=]
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1e5t 3] A
e E K

B KA R T EURA M FEANG TR, RO
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Fig.3 The content of NO5;™-N in different intercropping
soil in young orchard
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Fig.4 The content of dissolved organic nitrogen in
different intercropping soil in young orchard

DI/Lp 13 DON & &5 CK ZRF A &3 (P>0.05).
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40 A: 201545 H = Edck  @pvan 1, FTFEWICRKE TR . 2016 FHFEFLE LA

3L prsg BXIpuLp
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[ee]

IS
[
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[\
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1e4H )
TR K]

B AR ) A KA A T B R MR NS T REE, R
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E5 R REEETEREDLET HRBEDEYER
(MBN)E =
Fig.5 The content of microbial biomass nitrogen in
different intercropping soil in young orchard

2015 FEFKFAEE R, DI/Sg. D/Ah 1 DI/Lp +
B MBN & &8 %5 T CK(P<0.05), 75l bk
CK & 21.5%- 36.6% 1 36.1%. {£41, DI/Ah -
3 MBN & & # K T A 3 M EEL(P<0.05), 1IX 1]
e T AEAEAE LN W i s R AR K AR T A KA

1, 2% 1B /E AL FE 13 MBN & &% B E 5 T CK(P<
0.05), # X ~: DI/Sg>DI/Ah>DI/Lp>CK, H. DI/Sg.
DI/Ah +3 MBN & 2 & % & T DI/Lp & H (P<
0.05). AT UL, H[E (VR fE A L A A0 R0 B 22 B g
AR AL FE B3 n 1 3% MBN & &, [B/EA: 18 56
113 MBN & S RO b, HIRZTEE .
2.3 YR REEEEMEMENEKRKR. TS

2L

2 A0 O, AR R AR R T
o I B F A S BRI E A2 (P<0.05)(3R 2); 2016 -5
Z, MERMAEYE LR E S TAEP<0.05), H
2015 S E —H ERALE(P>0.05). AL
B N & 3 2 T R A ) B 2 B (P<
0.05), 3 FIEMMEME C & & ZE 7 A EE(P>0.05),
3 MEYIRIRE R C/N 257 .3 (P<0.05), 2 MK IR
BERSHAL RS, .
24 [EEEMEKKR,. REEUREVES TIE

NHASPEEMHEXXR

T A E(TN) . B AP A (DON) M
NO; N FE¥ 5k C &K CON 2 E#
(P<0.05)BE b i 2 7k 6 (P<0.01), S5HEFE N S E S
3 (P<0.05) 8% 2 25 IEAH ¢ (P<0.01)(3 3). Ui
EVEAEDI AR C N &2 PLJZ C/N X 311 TN,
DON. NO; -N & &H .3 f#0i .

x2 HRREREEEEINEREMEULK,. RS

Tab.2 The above ground biomass, carbon and nitrogen contents of different intercropping plants in young orchard

FE4h D AWE/(thm™) w(C)/% w(N)/% C/N

2015 e 5.26+0.68b 42.48+0.31a 4.42+0.03a 9.6120.18c¢
A= 14.45+1.66a 42.80+0.09a 3.39+0.12b 12.67+0.85b
B 3.31+0.53b 42.99+0.89a 2.28+0.14c¢ 18.99+1.63a

2016 A 4.03+0.41c 41.50+0.84a 4.11+0.22a 10.13+0.71c
A= 24.35+3.42a 41.23+0.49a 3.25£0.07b 12.71+0.38b
eSS 11.44£0.21b 42.65+0.82a 2.2240.07c¢ 19.27+0.63a

1) B 18] A 6 A R MR 5 AR B -4 B 9 S8 )5 AL — AR R AN B 58, KR AL B 1A 2 7 R 2.35(P>0.05, Duncan’s %),

R®3 TEEMEEDEKRC. NBE EMESTENEASSENHEXRERY

Tab.3 Correlation coefficients between the contents of nitrogen component in soil and the biomass, carbon and nitrogen

contents of different intercropping plants

TN A

EizE

TN AN MBN DON NO; N
Mk C & & -0.867" —0.533 -0.133 -0.700° —0.750"
N & 0.892" 0.296 0.312 0.839™ 0.716"
Tk C/N -0.853" -0.317 0.154 —0.746" -0.691"
kA= -0.333 -0.300 0.383 -0.117 0.100

1) TN: & &, AN: 2% 5., MBN: # A % £ 48 R, DON: & M A LR *F=% 551 &7 0.05 = 0.01 K-F R FAL,
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