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Table 1

Effects of AMF inoculation and different forms of N addition on root colonization and nitrogen and

phosphorus uptake of Chinese fir

FeAp AL 3R
Inoculation treatment

RALH
Nitrogen treatment

IRARE G %

Root colonization rate

TMRE & B (g )
Plant nitrogen content

FERBS & B/ (mg k™)
Plant phosphorus content

+M 59 + 5Aa 0.27 + 0.03ABa 11.61 £ 1.69Aa
cK -M 5+ 0.3Ab 0.17 £ 0.03Ab 9.17 £ 0.77Aa
+M 73 £ 2Aa 0.34 £ 0.1Aa 14.00 £ 1.02Aa
e -M 5+ 0.2Ab 0.16 + 0.1Ab 10.02 £ 0.17Ab
+M 77 + 7Aa 0.27 £ 0.02Ba 13.34 £ 0.75Aa
NOs -M 6+ 0.2Ab 0.22 + 0.02Ab 10.43 £ 1.93Ab
M - - o
N NS NS NS
M x N NS NS NS

. RPBIR S FIIE £ FRHEIR(n=4), R1HHKECHR21]. CK: FEXH: NHy: #E%R: NO;: MHAEZ: M: MEEREE, N &, A
5] K5 - BER R [R] — $ A A 3 R A ) A 2 1) 2% 37 2 % (p<0.05),  ANR/N T - R IR [ — ZUAL B R A F A AL HRF) 22 5 B 3 (p<0.05); ***. **FlI
*5r#oRp <0.001. p<0.01. p<0.05LZEFEE, NSEREMARE. TRM.

Notes: The data are means + standard error(n=4), Part of data in Table 1 derived from our published data[21]. CK: Blank control; NH,:
Ammonium nitrogen; NOj: Nitrate nitrogen; M: AMF; N: Nitrogen, Different uppercase letters indicate significant difference among different
nitrogen treatments for the same inoculation treatment(p<0.05), Different lowercase letters indicate significant difference between different
inoculations for the same nitrogen addition treatment(p<0.05). ***, p<0.001; **, p<0.01; *, p<0.05; NS, not significant. The same below.
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& 1
Fig. 1

33 AMFEMS5ARRAEESRRFMN TEREN
=210

2 W R AMF, REFESRRM L
HHZEEAE N AR . AR YA R EY
Wi, TS RV 2AS RAs Xt 4 N G 52, {E0 ] %
HEAHLA (DON) AW, SXF AL, AR
T B TR S AR RN AMF A2 R 14
RS RS, 1 H NH,-N A3t + g4
BAEGENRIHERRTHEAZ, 1M NO3-N 7
XSRS A S AR E U R TSR
(3 2)(p<0.05), HA#A AMF M LL, AR
AMF ffi CKAbHEP & NS & T T 7% = 2%;
NO;-N AR, AHAA . A Z A DON Y& &
I3 BT % 36% + 3%. 36% * 3%. 68% + 11%:;
NH,"-N Zb 3R, #2725 & F DON & & T B iR

AMF #ZME5RERA N Hnxd iES P AE P 00
Effects of AMF inoculation and different forms of N addition on soil total P and available P

29% + 5% 5 52% * 10%; + 34 A TE NO; -
N Ab PR YRR IR 2 = T NH,*-N A3 (5% 2),
3.4 AMF ##ME5REESEAMIT T TR
A

K2 EoR: R AMF 5ARIEE RO &L —
FHAZHAEHIXT AP, URE., PRO #il NAG A &%
S (AMF 2R SARIE S Z R AP, NAG 1Y
LHAEHBRIN. SR, RiRnE &R T
+ 3 PRO 7, {HERIN NH, -N AL B & E RRAK T
+ 45 NAG 115 % (p<0.05)., #:Fh AMF 3 &5
TR AP, URE(CK [4:4h) F1 NAG 113 4
(K1 2), Hrr, NOz-N AL FEXF NAG I 4 f e 1
FH (22% + 6%) & T NH,-N &k F (10% + 2%),
M NH,-N 4t 3 %5 URE 19 {2 # /E J (23% +
23%) T NO3™-N b3 (8% + 12%).



mo M, A MR E A RIS S BRAZ AL W AR PR 3RS 7% i S L
LA ] FHOCHEAL i LE RS2 63
* 2 AMF 5FREFEE N R LEHESE ESR. 28 A8 EENaRNEm
Table 2 Effects of AMF inoculation and different forms of N addition on soil of nitrate nitrogen, ammonium
nitrogen, total nitrogen and dissolved organic nitrogen
R E BERD AL A B = ALl
. . . ) . ) ) Dissolved
Nitrogen Inoculation Nitrate nitrogen/ Ammonium nitrogen/ Total nitrogen/ o
et e =1 organic nitrogen/
treatment treatment (mgkg™) (mgkg™) (mgkg™) o
(mgkg™)
+M 1.40 £ 0.38Ca 3.06 + 0.54Ca 895.89 + 27.02Bb 24.06 £ 1.92Aa
CK
-M 2.36 £+ 0.47Ca 3.83+1.22Ca 967.49 £ 6.41Aa 13.18 + 4.69Ba
+M 6.48 + 1.23Ba 17.73 £ 0.75Ab 966.40 + 31.52Aa 22.18 + 1.53Ab
NH,
-M 10.33 + 1.08Ba 25.31+ 1.57Aa 972.71 £ 23.13Aa 50.81 + 9.40ABa
+M 14.58 + 0.58Ab 11.64 + 0.65Bb 1012.36 + 27.34Aa 13.69 + 0.25Bb
NO;
-M 22.74 + 1.03Aa 18.23 + 0.6Ba 1016.57 + 47.54Aa 53.04 + 16.03Aa
M *kk *kk NS *%
N *kk *kk *% NS
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Fig. 2 Effects of AMF inoculation and different forms of N addition on the activities of soil acid phosphatase,

urease, acid protease and N-acetyl--D glucosidase
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Fig. 3 Effects of AMF inoculation and different forms of N addition on soil nitrogen and phosphorus ratio and
related enzyme stoichiometry
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Effects of Arbuscular Mycorrhizal Fungi Inoculation and
Different Forms of Nitrogen Addition on Soil Nitrogen and
Phosphorus Contents and Enzyme Stoichiometry in the
Rhizosphere of Chinese Fir Seedlings

LEI Mei, GAN Zi-ying, TAN Shi-guang, SONG Xiu-ling, SHANG-GUAN Han-ting, QIU Qing-yan
(College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujiang, China)

Abstract: [Objective] To understand the influences of arbuscular mycorrhizal fungi (AMF) inoculation and
different forms of nitrogen (N) addition on soil nitrogen (N) and phosphorus (P) nutrients, soil N and P en-
zyme activities and their enzyme stoichiometry in the rhizosphere of Chinese fir (Cunninghamia lanceolata)
for providing theoretical basis of sustainable management of Chinese fir plantations. [Method] In the
present study, a pot experiments were carried out to investigate the AMF inoculation (G. mosseae, Gm)
and different forms of N (NH,*-N, NO5™-N) addition on soil N and P nutrients, related enzyme activities and
their stoichiometry of one-year-old Chinese fir seedlings. [Result] The results showed that: (1) AMF inocu-
lation increased soil available P content, but decreased the NO3™-N, NH,"-N, DON and total P content.
Compared with NH, *-N treatment, AMF under NO3™-N treatment had more significant effect on soil N and
P nutrients (P<0.05). (2) AMF inoculation and different forms of N addition increased the activities of soil
acid phosphatase (AP), urease (URE), and N-acetyl-B-D glucosidase (NAG). Inoculation of AMF under
NH,*-N treatment was more conducive to improve urease activity, and inoculation of AMF under NO;™-N
treatment was more conducive to improve N-acetyl-B-D glucosidase activity. (3) AMF inoculation reduced
the ratios of soil URE: AP, PRO: AP and NAG: AP (p<0.05), and the decrease of soil URE: AP, PRO: AP
stoichiometry under NO3-N treatment was higher than that under NH4-N treatment. [Conclusion] AMF in-
oculation can improve soil P availability, and increase the transfer of soil available N to the plants by in-
creasing the activities of nitrogen and phosphorus-related enzyme in the soil and reducing the stoi-
chiometry of nitrogen and phosphorus-related enzyme to maintain soil N and P balance. Moreover, the ef-
fects of NO3™-N treatment on soil nitrogen and phosphorus balance is larger than that under NH, *-N treat-
ment.

Keywords: arbuscular mycorrhizal fungi; nitrogen forms; rhizosphere soil; enzyme activity; enzyme
stoichiometry; Chinese fir
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