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FEMMAENBRBARE A, Levins BHWAAMEEZANR T E T HEXSRFE
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Spatial distribution of fine roots and underground competition in Camellia oleifera—Vulpia
myuros intercropping system. DING Yi-fei'”, CAO Yong-qing'“, YAO Xiao-hua', WU Peng-
fei', GONG Hong-en', FU Song-ling’, ZHANG Ping-an® (' Research Institute of Subtropical
Forestry, Chinese Academy of Forestry, Fuyang 311400, Zhejiang, China; *College of Forestry
and Gardening , Anhui Agricultural University, Hefei 230036, China; °Qingtian County Forestry
Bureau, Qingtian 323900, Zhejiang, China).

Abstract; Using methods of field stratified excavation and image scanning, the spatial distribu-
tion of biomass and morphology of fine root ( <1 mm) of Camellia oleifera and Vulpia myuros in
Camellia oleifera—Vulpia myuros intercropping system was examined. The underground competi-
tion between those two species was quantified by the niche overlap formula proposed by Levins.
The results showed that the fine root biomass of C. oleifera was 1.37 times as high as that of V.
myuros , with average fine root biomass of C. oleifera and V. myuros being 0.52 and 0.38 mg + cm ™,
respectively. In the horizontal direction, fine root biomass of C. oleifera decreased with increasing
distance from trees, while the root length density and specific root length of C. oleifera increased
with the increases of distance from trees. Fine root biomass of V. myuros decreased with the in-
creases of distance from trees, and the root length density and specific root length showed an even
distribution. The root length density of V. myuros was greater than that of C. oleifera at different
distances from trees, whereas fine root biomass and competition index of C. oleifera were greater
than that of V. myuros except for the distance 90 em. In the vertical direction, fine root biomass of
C. oleifera first increased and then decreased with the deepening of soil layer, and the root length
density increased with the soil layer, while the specific root length was evenly distributed. The
fine root biomass and root length density of V. myuros decreased with the deepening of the soil
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layer, while the specific root length increased with the soil layer. Except for the 0-10 cm layer,
the fine root biomass and competition index of C. oleifera was greater than that of V. myuros. Our
results indicated that fine roots of C. oleifera had higher plasticity to avoid competition and maxi-
mize uptake of soil resources in the intercropping system.

Key words: Camellia oleifera; Vulpia myuros; fine root; interspecific competition.

20 thad 90 FEARLLE , [ N Ah 27 & TEE 5T £ bk
S 2E R G A A HIALBE I 3, A7 24 AN
YR Z ) b T 5 40 22 e b | 5 4 B R B8 (An-
derson et al.,1993 ; Huxley et al.,1994) R R Y4370
FHEXT BN RGEHAEENE L, L6 R25,
SIS 8K o3 S SR o3 W oA R AR 2 4 ]
SRR I AT Rt 20 R G T R R 3R . AT ISR
FEHH | A AR A A B B A FE L, T DA AR
FVEY AR ZRAE 25 (8] b LB Rb ) 5 2 T 56 5 sk
Sl ) 0 ZUSE 4, e B2 A R G0 0 BEIEOR) H R
( Droppelmann et al. ,2000; Allen et al.,2005) , i
RS Ea RGN,

145 ( Camellia oleifera Abel.) J& 3K & Bg J7 8 %L
AIARA I R, TR S I RARA s 2 —
i AR TR L o B A (] J7 2, 2004 5 FE B AR 4E
2008) . ITAER  ARHLHE TR AL S Hb XK R
A — R ) A D I, TS B ) 2R
e A R, ST AR 45 (Mason |, 1969 ; Green-
ham,1955) . >R BUM 2 bR 52 & 28 U5 =L, IR
P, 2 T2 7 Ml o b 5 SR FH %) bR b A =X
(EFGTREE,2008) o P W ( Vulpia myuros C. Gme-
lin) EMAEAEREL HREZY 50 em, B4 9 H ik, 2%
F6 AT, BT rFh Rl T 2445 9 Ak, 8P
FEEA R R i, T DA & 5 32 R il - B A AR
FENME (ZREF2255,2016) |, Bl 1k K 202k, OF H—0%
M 242 R BRAR T 07 SR (Ete SR, 2015) o I
20 B G A N AR ) 2% B AR K (Meyer et al.
1992) ik READ 78 T4 P YA HLY , 20 R T30 A 2R
b2 M i ( Cleland et al., 2006; Krahulec et al.,
2007) . AN, RS E A T AE S5 Th 2 SR OT, T
RN AR NE R A K EESR , HAR S B T &
XFENX—TJF (R~ #1%,2010) . B FHRADFFE M
O ke K BB | & H s - BRUOP A S B 4
HRIM AR o ] 3 4 OC 28 S oK WA SE IR IE , 145
B A% XK A L HEATHEFE X il 2 - Bl
50 B AL B AR 23 (8] 70 A RRAE A Ao ] 38 4
TEOLIFE , BE IR IX 2% - RO R4 & RGUAL A v ]
YEVI R | 450 A0 A0 IE o 4 42 IR R 48 &, 1 vl

X-BFHE G RO ESMATT R E B R HKF
1 #REFZ®

1.1 X5 MR

TREARAL T WA N K T F B 2 BRI s A
FE L (28°6/8" N, 120°17'26" E, ¥§4K 487 m) , Hikh
WTTAE PR LU DX REVE P R U J8 R 2 XS
o R, PU Ay B W T, AR,
AR 18.6 °C , 2 LFE WY 294 d, & HLAF
S H BRETECH 1663.9 h, =10 °C FE KK 261 d
Fiki o AR K B 1697.7 mm, EEAGLE 4—6
A5 X EDUAE i< o WA R 3 R ) B T 1 A i
+ A F, +JZERE 35~40 cm, pH H 4.12~4.21; H
O ANl 11.06~14.06 g - kg™, & N & &
0.45~0.61 g - kg™ , &P H& 0.11~0.17 g - kg™' , &=
K & 10.43~12.3 g « kg™', BAL N 7 & 38.03 ~
49.83 mg - kg™, WAL P % 1.32~5.01 mg - kg,
A K 5 hE45.8~70.3 mg - kg™',
1.2 kSt

TR IS 5~6 a, BRITEE 2 mx3 m,2017 4F
3 75 HiWAG 2% F 48 R (1.42+0.21) m, Hi4
(4.57+1.01) cm, AR PG (1.60+0.29) m, F§dLHE
W5 (1.68+£0.29) m, T 2016 4F 10 A Hr A bk T 4%
FOEE SEH G 22.5 kg - hm™? 76 A 1 [H] 2017
ES5 A RO R IR ER, S B 20 em, B 55 R
95.8% ., A LE P FEAL AL, #h EER 4> T4 B
ik 2597.7 kg + hm™2
1.3 Wk
1.3.1 i SEFRERANH A5 R
ZOM B AR AEARAr Mo IX 4y, FEBE I, Il 2R AR
FIAHAR VR T, RSP R AR 2 A 6 ol 4 £
FE TS b o2 HR R AR A 7 i, B RAR 2 I 4
RIS b IR AR SR A o 2 B, P
AR LB B S oy P GE A — il R b K
1.3.2 ARFRSAFHENME 2017 4 5 A WIRHAS-
FOP L A B AR 2R o0 2 42 U kR4 7 BRURE
B, TEEVERE AR RIS A OB | 1
FE 5 Ikk S M AR R R AR e R 1 3 BRI R



TR A - RGP R A S RGUAAR 23 18] 70 A Kot B a4

983

PIERPRAEAR 223 BT AT 07 1) L BE AR A%
PR 25 30,60 F1 90 em &b, JHER J]7E 3 & 5 [#)
0~10.10~20.20~30.30~40 cm 432 BURE AR 4l 1A
RS emx5.5 emx7 em, FAEE 3 K, BRER
LR AR A A 348, T R I e s, B
] B AR - IR Z /D 1 b, FEXRE S R T R Zg
FEUEITE 0.2 mm (9 [BIE i , B 0 2 76— 4> K Y
IRAET VSR PRV AR R, vh sk o A
TSR R FOAR R MR R E 75 22 45 (1997) # B AR <
1 mm R E VEWIAR , H ESPON 5 BUR &
AL EIR R WinRHIZO 1R 22041 R 5843 Hr 4
MR R B R R85, SR )5 AR R A M
46,80 CHEZfEE W& HA Y (FEHf %] 0.0001 g) .
1.3.3 HTFFEIESRRENER AR HLevins
BN EEAR (R, 1995) S+ 5 A §EE
FE[] () Hb N e AR A, BRI A Oh

r r
_ 2
Ap = thjpij/zphj
Jj=1 j=1

ay = z:p/gpi,-/ Z:pi-
K1, AL b B i REGERAS ) ORI
SCPOR AR A W i B IRAERL, ), # a,,, SO UL
FEDT RBEIRAL TR A LR B SRR
1.4 Hdab

iz 1 Excel X BT 48 Y Bdfe 3 ) R AT 82 3, &3¢
THoHT A SPSS 22,0, FH BRI J5 22 53 #t ( One-
way ANOVA) K56 A AR A e AR | HUAR
F2E 5 10 W, O 0 22 57 B 2 8 LSD kAT 1
{EL LA Fh R AR A= i AR | PR L K Ao ]
e E R 2= 5 B YR Paired-samples T test VoL

20 1 kwad OwWE
RFE

Tust

by

‘éﬂ aA

mﬁ 1.0 |

ﬁ bA

®

505 aB bB B
cA.

0

30 60 90
BB T HERS (cm)

1 HE-RFEESRGHBREVET H S HIFLE

IRAEYE (mg « dm™)

2 ERE5NH

2.1 IMZES R REE S RGAIR A Y o A Rk

TERE BT Y 36 DFEAS | 4 SR TR 6930 em’
P AR A i T 3.6 g, B AR HR0.52
mg - em” 3 BRP FYIR A Y & BT 2.65 g, AR
43 0.38 mg - em™? ,{Hﬁ%éﬁﬁﬁi%i%ﬁ%ﬁéﬂﬂ
AR 1.37 f5,

AKETr I b (1), B R R AR A= ) o 53 A
S T H 0.35~0.47 mg - em ™ 5 TS AR A=)
o AR A o AR T 1% B R T R BT
30 em [ 1.19 mg + em™ FEF] 90 cm 19 0.04 mg -
em” 22 B (P<0.05) , £ HE B AT ARG
FHEE R 30 em IlZSAUAR A Yy KT RSP, 22
W E (P<0.05) , FERT 60 cm AT 4R £ )
IR T EREE(P>0.05) , FEH T 90 cm B, i 4S
YR A /N T RPN AR AR W i, 22 SR
(P<0.05) ,

M L) R AIAR A Y R R E )2
IR T &5 T, B 0~10 em +)20.26 mg + cm™
T+3# 10~20 em T2 0.94 mg - em™, ZF B E
(P<0.05),10 ecm LA F 4% )2, B & 2 I ik 2>,
TCRFENEZESR (P>0.05) 5 WP AR AE Y BB L=
IR, 1 0~10 em 12 1.16 mg + cm ™ [ E)]
30~40 em )21 0.07 mg - em ™, 22 S W F
(P<0.05),10 em DA M52, TR EMZE 5 (P>0.05)
&L ZMA M ECEEAR I, 0~ 10 em + 2 BRE R4
WRAYREZ T, 25 W 23 (P<0.05), 10 cm
FIZUR ARG R 2 T R R 2 5
#(P<0.05) ,

201 mEss
1.5
8 bA
bA
1.0 A
C.
0.5
aA bB bB
cB
0 . . .
0~10 10~20 20~30 30~40
F B (cm)

Fig.1 Spatial distribution of fine root biomass in Camellia oleifera—Vulpia myuros intercropping system
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Fig.2 Spatial distribution of root length density in Camellia oleifera—Vulpia myuros intercropping system
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Fig.3 Spatial distribution of specific root length in Camellia oleifera—Vulpia myuros intercropping system
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Fig.4 Interspecific competition between Camellia oleifera and Vulpia myuros in Camellia oleifera—Vulpia myuros intercropping

system
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