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Nutrients transfer for host plant and litter decompositon by AMF in Karst soil
HE Yuejun'*,ZHONG Zhangcheng" * ,DONG Ming’

1 Key Laboratory of Eco-environments of Three Gorges Reservoir Region ( Ministry of Education) , Life Science College of Southwest University, Chongqin
400715, China
2 Forestry College of Guizhou University, Guiyang 550025, China

3 Key Laboratory of Vegetation and Environmental Change; Institute of Botany; Chinese Academy of Sciences; Beijing 100093, China

Abstract; In order to explore the nutrient utilization mechanisms of arbuscular mycorrhizal fungi ( AMF) in Karst soil,
Cinnamomum camphora seedlings were inoculated with Glomus etunicatum and fertilized with nitrogen in compartment
equipment of microcosms separated by double 20m-nylon mesh or 0. 45wm-nylon mesh. Lolium perenne litter labelled
isotope of "N as organic residue were put into soil of compartments. Some indexes, which are traits of seedlings growth,
nitrogen and phosphors uptake, 8”N value, micro-biomass carbon, micro-biomass nitrogen, hyphae length in soil, were
measured after 15 weeks. The results indicated that: the arbuscular mycorrhizal symbiosis of Glomus etunicatum can have
saprotrophic capability and it enhanced soil litter decomposition and taked up the "N from the adjoining compartment to
supply for the host plants; Cinnamomum camphora seedlings gived priority to the use of nutrient in the rhizosphere. Under
low nitrogen status, the Cinnamomum camphora utilized more "N which was released from the decomposed litter in the
adjoining coompartment. Additional nitrogen of rhizosphere increased litter decomposition by AMF in the compartment, but

reduced the utilization of organic nitrogen from litter by the seedlings. The plants were able to increase the uptake of
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nitrogen and phosphors in the rhizosphere under high nitrogen condition. The content of mic-biomass carbon and nitrogen

and the hyphae length were enhanced under the high nutrient conditions.
Key Words: AMF; litter; decompositon; nutrients

TR — R A BRI e MR RERE S R G, IR P B, RN L )RR
i, IR A A SR SRS [ T v R R AR SRR SRR IR S R R RE, X—
BLEL AR R A7 BB IE A S T BRZE SRS R R g e SRR - 4 P Y AM R B S (R 1 b SRR 4 A
KAFEA ORI (R S 5524080k ) I — 30 R ANIE 2 . 38245 AM B8 2218 Fnik 4
YR AEAS L RS MR L) DR T 55 AM A My kA B 60 R i, 32 DR R AR B4 A
EIRMAES L BRI, St John 2 B AM FESMR YA VLR B Y EAFE LS s Hawkins 2617 530
K AM FIH 515 YIS B AR R R AR LR . X — IR v LUy AM ELE v] R LA AR
FRINRE J7 8l FA L 7 e A WL, Hodge' ™ F1 Tu 2510 B3R 6 45 AN N Glomus hoi 1 Glomus aff.
etunicatum P> AM AN ELAT AR B IR R IR RE /- A UL, B B TR E R R T AM FUA U HA X
P A S SRR JIIEANTERE Y, IR E R R G S A& T APVURICHLPE S, iR AM ECIRESS 73 i A1
AL g e B R TR AR S R IR IR FI N S R L E R, M, A SGE T E RS
P 1) S5 RS [ B BR R AR KT I AM ECP MR IR E R R P B SR R T RR  H78 AM LR 15 7= 4%
ML
2 R SWMRAE
2.1 SR

S8 Hodge " W5 i AT 000, FHA ML A3 2 258, H1 6 1~ 13 emx14 emx15em ( FExH X)) (R
FYRL, N 2 MR EA, B 3 AR E . Hh—AY o HOST B 4L, F TRl 15 S A4 & R A D AM L
o J3h—A~ 1T TEST B 4, AR MNP AR A D Be (an &l 1 Fr7R ) . 7 HOST il TEST b == 41 2 8] H
20pm 3% 0. 45wm AYRUZJE B ( Amersham Hybond JEJEAR) BR 5 , DABHIEAR AN AM 224K %855, 20pum [ B
W BHFBAE AR R AR 0. 45 wm YRR I BELRR TR 22 AR A4 b 038 A b el v e B 20101 IRFRLIR 5 2 594
YA KB, H LR IR0 & o A HLBR 12. 19g/kg, 227 926. 99mg/ kg , B A 66. 55mg/ kg, 4 315.
86mg/ kg, AW mg/ ke, pH {H 6. 81, FEFPHPRHE & BT E T 0. 14 MPa,124—126 CIELLK I 1h J51ER%)
WA
2.2 TR

K Y EBREERE ( Glomus etunicatum) | WA T AU 50R MRBL 27 B 8 37 58 IR IF 5% BT, SR 45 T o M g 107 ke b Bz
AR B R ( Cinnamomum camphora ) , B 2 5t M A1 AR KR WK 2 7D = B0t MR b >4 S g 07
TETE LR =R A 2 — DR L AR A A 2 R P R A ) B i AR A B R L, MR TR
BH 5 7l LR 1t B ) ) — AR BAR
2.3 MRHESR

T AMF XA AL 43 O 2, SEIG T AR AT, K5 B 242 55 (Lolium perenne) FRFERG IR0, 4t £ 85
F 1A H(PNH,),S0,(8°N=99.99% )2g % T 10L /K FFIC & A 20% Ft 3 R W it - 17 , 6 10d, 14018
A4 10d JEREAEM R TOA 80°C I TE I Af Mt 25 tH H, 957 BUM 0. 5—1em KA9HE (8 N%o=18959.9) , 41t
30g, X Lkl 5 iy v 5 TEST L4HES) W& M A e mbi 2 A~ H & 15, H 10% 1 H,0, WiR
10min, FJGE 7K b 3 G HEFT AM $:Fh,
2.4 HApab

B> HOST FRZ A 2kg 19 L85 , FRACA 50g 2RI B, A 5 RS B R A1 FEACA 0. 5kg 19+
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SRR, HOST R 415 3 eI DASHE N (95— AM PCEBER AL 320 AME-N, 1 20pm JEJ2 P i
Ny — AM H AR B, 320 AMF+N, H 20pm JE J2 M, 4 i A2 1K 6 J8 )5 76 HOST B A 857mg Ky
NH,NO, FHE, TEAHEEY ST IRE . GV N f 52— AM ECEEFI AL I, Iy AMF-NH,, 1 0. 45pum (A 5.
T THL N E R AR, F RIS K 6 R 15 HOST i 41+ P A NH,NO, /o AMF+N
HORTAEEE, 55 15 JA R HCHRIIA R AR RIS L ERT R 20T, SEB0 ORI A E M 0. 25mm 0, K4
FORHBTIR BRI LTI 0 AT 45 AR

. . ) —> TEST4
N+ H| N+ R | N R

AMF -N AMF +N AMF-NH [—"HOST#4l

1 RESERGREMNIREMNTEE

Fig. 1 Equipment of compartments microcosm and experimental inoculation sketch

2.5 f&bRIE

(1) Y E e ARG 76 105 CHET B HE 5 R,

() A BEREME N RKE KA KSR %k (HAf+ BUCHI AR 4= 1 Distillation Unit B-324 4> [ 3}
PG AN AE ) P I R B L ik

(3) WA BRI P 224muEk S e B 22 . FRE 0. Sg - 3ERE S A BEFERLIT N 250m] TR
IKAREFE 30s B30 14 1 B MR L B 25 300mL 19 = A RIZUHE S, 8 1 min, 85 RS IRAG 76 00 T~ 48—
TR BE AR TR 10ml B A T8 B BRI 8 T A HIMIE R (30% ) (383 b, or B IR T MR BsF i o
1—2 78 0. 05% ot A AS W5 | 5 S5 B A5 A B 8 T 200 % b 1B T BEAILE R B 25 S S TS e T i
22 SRR B RS XS, 2L (m/g 1) = 11/14x 238 XS B0 MK BT K (m) < JE IS 1 A He 1 A1
(em®) /[ (PIRSTEIAR (em® ) <FF AR AR AR (em?) ]

(4) R BIE H IR FL(2000) V0 (IR AL ST ) AR B A R T U5 B 7K K, S0,
PRI, A HEA: i S 0 SR P 2 2R R — B PG 0 S 0 A W R, T AR B IO A 78 [ %2 TOC
Multi N/C 3100 & Ak- 85 Bt

(5)8°N [FfZME KA A 78 105°CHE )5 57 B FHEREE LIS SO A, 8 A B 4 AR, 3941
B GRS AT S UFEE I 100 H i, R A TEAChREM . 8 N Pl A B 508 1 R 5 — 1 Vi o i i A 7
(I3 FH A A R 18 6 A 72 %) Thermal Finnigan TC/EA-IRMS J{X{Y , %45 DELTAV Advantage) .

(6)RYLRIE B2V TR SRR A 1em KRB, 5% KOH K 95°C i {5 40min , F-7E
2% FLIRHPERAE 3min, BT 0.05% RRRYE S 2TV TR 95°C YLt 40min Jii B iR BE 1 /K 16 2—3 ¥k, 16 40 15 8
T PR RAZ YR, RYEFR (% )= (HA MERAR S AR B W B %) x 100
2.6 Hitadr

KA ANOVA-LSD £ 4 43 At HOST 1 TEST B % A 4B 4 F1 A 38R 5 76 K [R) Ak R 19 4% 350 48 s (1)
5,

3 EREHH
3.1 A[A AMF H:R0Ab 3T B A i 40 1 TR AR 1R e 38 S Rl TEST P& = IR 22 %
WE 2 B AMF J5 76 3 MR YR G B2 5 R YRTE 62. 7% —63. 5% ZIA], TEST @z
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M B 22 K BEAE AMF-NH AbFRAFE 25 Rk 0, AMF+N AL B4 TEST 2 i 2w T AME-N, 215t N Zb PR
T AR R 2K S TR P 22 K . TEST B2 b+ 386 WL FE AMF+N Ab 3 b i | o
FHABPE AL HE T AMF-N Fil AMF-NH 22 8] 22 538 2.3

< 80 ~ 45 .
S 70+ a a a H a0}
E 60l S b 2350 [
3 & 3l [
g s50f 2=
8 ERA
a =
£ 40¢ ' 5
o) i S
O 30r o 15t b
ﬁzo» élm T%T
10 - S st
® ‘ ‘ .0 t : <
AMF-N AMF+N AMF-NH AMF-N AMF+N AMF-NH

2 BEGHEREBRAEMELETE

Fig.2 Mycorrhizal colonized rate and hyphae length of Cinnamomum camphora seedlings

3.2 RIJA] AMF 42540 B4R 4 1 A K A 52
W1 Fs ARG 20 wm A% PUAE TEST B it N BRI 3205 TAEMOE S48 br st A ARG L |
AR R (H 2SR SRR A T TEST A B3 i i 3% 0 2028 T AR ; AMF-N 5 AMF-NH [t
B ABAR I M A IV R A7 A 0 25 5 TR I T FRURIAR e b 2 S5 A (3 2R ARG T 06 B 22 31 T — 2 I BEL BRI
,FEM T AERERT TEST 2 4637 40 1 R I SR IMAEE A L (R R A AR AR e LR e A A ) o
TE AMF+N ZbBET 5 fH S AMEF-N Zb3 AT 1 3522 5% R N 2 T 4 A E R AMF-N 4b 3
2R T AMEF-NH A3 3R] HOST B %S AR R 5. 325 52 1) s IO o T 2 o 25 17 ) FH R 08 B 25 2 40 R s il

£1 7AE AMF LIE3t HOST [ = h E &40 8 £ K 2200

Table 1 Effects of growth on Ci m camphora seedlings in compartments of HOST group by different AMF treatments
Ab B SR em? M5 L 112/ mm Hi 1R/ cm MR/ g
Treatments Total leaf area Root/stem ratio Stem Height Total biomass
AMF-N 57.32+5.91 ab 0.51+0.04 a 2.19+0.06 ab 15.21+0.34 a 0.61+0.032 a
AMF+N 73.94+7.41 a 0.52+0.04 a 2.29+0.04 a 16.29+0.26 a 0.70+0.033 a
AMF-NH 41.40+6.06 b 0.60+0.06 a 1.96+0.03 b 11.98+0.63 b 0.40+0.027 b

3.3 AS[A] AMF $FAb 3506 A A 4)) B R AR R L R IR 1) Ml

WKl 3, HOST P& i F AL N ZHEHUE /E AMF+N A3 rp 3 25 2 T AMF-N Fl AMF-NH &b 3 | 21
HOST Fazifs N PR & 2845 T AR PR N 098 SR AMF-N AbB 5 25 5 T AMF-NH 4B, 3B T &1 4))
H3E T AMF B 22 R T TEST B3 s N T AMP-NH B % F A9 R4 B 14 0. 45 pm (B IS A 1o B
2ZBHAG T XTAHAR TEST &= I A H . XTHERR P 3R HGR T &, AL 7E AMF-N 23T i 3 5 T AMF-NH
ARFR, AMF+N (% P $EHCE 2T AMF-N {H 3% 22 S HOR B3 RGN N I35 W48 s axt P e R,
e ) J 3 BELAS T AR X AH ST TEST BB PRI

35

o
[

a
—_ T a
€07 b L 2 04 T ab
wH 25T T Ny L b
=E 20 ¢ E2os !
BD 15} : @%
®S ! L 02
g 10t BE
5 0.1
z 05 ~
0 L L ) 0 n .
AMF-N AMF+N AMF-NH AMF-N AMF+N AMF-NH
B3 HEHEEK NIBHNENPENE
Fig.3 Uptake amounts of nitrogen and phosphorus of Cin m camphora seedlings
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3.4 R[A] AMF R b BRAF R4 i i AR = 58 8N {2

WNE 4HOST B % A REm H PN [AIf7 2 8N {HAH LS, AMF-N & 5T AMF-NH, 0] 0. 45 wm B R BH 4
TR 22X TEST Fgas "N AYF]FH , AMF-N 4 BR ) HOST Ffas B 224 AMF 2 3F 7 TEST B& % FhAl 7% 4 10 431t
R FH MBI N, % AMF-N Al AMF+N 4B AMF-N i385 T AMF+N, 76 HOST F& & difsm 1
NH,NO, J& B TAE#EXT TEST BB N A8, 2 B AR N AL RREAR T RO Iz B 25 75 40 R, T oA
Jiti N AR BRRFR - IRASTT AMF ) T X AH 4B IR = AG P 72 0 R

FRENTE (T uw:
1400 a 1000 @ HOST o TEST  #+ g
T I
1200 b b 800 | *% C
_ 1000 .
£ 800 | £ 600
Z Z
w 000 r % 400 t
400 | a
200 b c
200 t
0 n n ) 0 n n
AMF-N AMF+N AMF-NH AMF-N AMF+N AMF-NH

B4 FEHEME NEMBELERNNE

Fig.4 3N value at leaf of Cinnamomum camphora seedlings and at soil of HOST and TEST compartments

TEST f#Z AMF-NH () 8" N {2 3 & T HAB PN Ab BE 3 2 9 R 4% I BELRR T AMF 18 221K 5F "N B 1£ 328
A Y TR N T 2 b AR B A TEST FRasrh, SR, il N AL PR )5 7 TEST FR=E i) 8°N H i &K T
Feite N ALFRE) AMF-N, SN IR N A2 T AMF X B2 A 7% 90 10 201 9% i HOST B %= H Y 8N {H7E
AMF+N Ab3 b 35 5 F AMF-N AZRBR i8] AMF BRI T TEST BUAG 749 N 107 58 22 i B3 7 HOST 13
AT RE Y R R R i A B S AR RO SR TARBR N iR AR AR K, [FAE HOST FR%E AMF-N Zb B[R 8N
B 535 5T AMF-NH Ab3  RBIAE AMF-N A3 i) i 22 0K B 2 R A T TEST W= AR 7 N 1% 32 )
HOST [% +-4¢ AMF 238 THE P10 53 RN (B 4)

3.5 K[A) AMF $ERhALFEXT TEST B2 b b & A HLBR 20

WE S, Hd TEST B s i i d: Py st e Mk 9 i 0, AMF+N Lb B8 i 25 55 F AMF-N, Bt N Ab 3 i
FHEE T TEST FRE P s E Y s O J 0 &, 2 0L 2 WP 2R B, X — 25 R ULEH TEST B
R AMF TG PEFERE N AL BS $E T . XF AMF-NH i 5 , TEST 38 rp (4= 9 B 5 AMF-N Zb BRI A
LS AR R B T AL B (5 AME B 225 5 o 0, I 7E i A8 35 13 72 b TEST b
B —E M HME AR . X — 255 R I R R A7 A S Y 0 A K e e 3 R Gk A
MR,

= 250 260
E g 2 5 i
£ 20} — £ : 1
Q Z 40 T
g 150 b %
%) b T & 30+ b
& 100 1 B 5| E
1 [ b
] 50t ot
H H
Ei 0 L L ) = 0 X X
AMF-N AMF+N AMF-NH AMF-N AMF+N AMF-NH

Bl 5 TEST RBELEMENERNMENESR

Fig. 5 Soil micro-biomass carbon and nirogen of TEST compartments
4 HERSITE
FT N ZRER I AMF T 22 R0 R W SORI % 3% A SClRRGE ) SR 938 1 AMF X 1355 53
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JEHSE N P A UR R A T — AR T BiE 4 . 3K NORAS S MY 0 A K i n AR N
RERSHR B R A0 A 1 L Bt T O & = W 40 BE , XA AT AMF (2B K A6 45 51 it N AR FH ( AMF+
N) #2755 T HOST R4 A ik AE My O R B0 TEST PR S H 4R B FFRIE TixX— WA (£ 1), HEAT
B N BER A A KA R TR 2 A AR R R 2 N S A ARAR 2R R T 75 Y C
43 e >

IR i N BN T AERRAY N P IR HIBEAN T TEST PR i N AR H (B3 B 4) , B R
PSR T MR BRJE B NP 35245, 16 NGRS T s 7 b8 22 0% FH 4B % ( TEST) oAk 3% 9 1 70 f AL
Hodge 25" B3R5 A AR REAS 20 L 39EA MR L T ELREUESR , A6 AMF-N Fl AMF-NH A9 8°N {f L4
WAEW] AMF RERS 43 A FH TEST B2 Hh AR TS N, T ™ I35 N Rl % 55 100 181 22 A4 K Rt 90 B9 335
AR HEAGTE ) 70 8t s 70140 TR BR Y 43 X 3, TR LT B 25 5 R R i A C R AR Hp 38 58 A=, DTl
BT X Y A MU A A T AR RO 2 SR R i N AAEE , HIERUE R C N AR, b
T8 N I R AR T AME B3G5 2 MO N FRic As 3 i o i (1K 4 &1 5) o B RR4 it
AT TEST 3P A 8 N (H S Z I T N ALFR, 1) HOST 3 rP Y 8N (B & TG N b3 R IAALY%
P BERY N BB 22 MU B 7E 45 AMF [ 2244 R AMF-N A3 R AR BE 2 1R D T A 98 9 ThoB ) N, AMF +
N B A REAR AR SR SC R R T It in i AR N 3 — 255 SR mANE N BEAR T AR XS AL & 0 N R, i
TR TE YR A, TEST 20 AMF-NH 38 (B 90 N s T A G A4 Ak B 158 0 4 358 v A7 e Ho A fof
Yy AT FREOR N DU S R A A A

Bl A= A5 R G M4 5 A G FR A T IR R R I R AR A bR A 2 R A 3 o 0 I s
T HEARET RS FRAEIN . S AR A A R e T SR MR O AR 5 A 2 TR R B T
PR AR L A 1T A 1 R Y R R ) A 7 g AR Bl - 2 TR ROE R R TSR R A AR B A
FEYERE - HEAR Ty e AR 25 RGO G PR RN 55 40 A PR 2 EEAOVE DY L AM A R B 3R A
PR 1 AU 5 AR AR S X e F R AR TR Wi AR S R G PSR I i T B A, A E
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