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Effect of nitrogen addition on leaf nitrogen and phosphorus stoichiometric

characteristics of different provenance Acer mono seedlings
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Abstract; Plants growing in soils with different nitrogen levels under nitrogen deposition, therefore, the study of different
provenances of Acer mono play an important role in understanding the response mechanism of nitrogen deposition. In this
study, to understand the adaptation and response mechanisms of different provenances of A. mono under nitrogen deposition ,

nitrogen addition control experiments were conducted on three provenances of A. mono seedlings. The specific leaf area
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(SLA) ,leaf dry matter content (LDMC) , leaf N content, P content and the N :P response to nitrogen addition in A. mono
seedlings were analyzed. The results showed that (1) under different nitrogen addition treatments, the LDMC of A. mono
seedlings from Inner Mongolia provenances (NW ) and Shanxi provenances (SW) were significantly lower than those of
CK, the LDMC of NW and SW increased significantly under the N4 condition. With an increase in nitrogen concentration,
the SLA of A. mono seedlings of NW and Beijing provenances ( BW) increased significantly under N4 ;while that of SW

increased significantly at the N2 level. (2) With nitrogen addition, only the P of SW increased significantly at the. N1

level, and the N, showed a significant increase at the N1 and N3 levels. This indicated that under low nitrogen levels, SW
can promote the absorption of P, thus, increasing the accumulation of P in plants. At the same time, under low, medium,
and high nitrogen conditions, it can promote the absorption of SW to N, which shows that SW can better adapt to the low

and high nitrogen environments, and improve its survival ability. (3) Analysis of the variation source and the correlation of
each index, under nitrogen addition, revealed that the SLA, LDMC, P,

wea s and NP of A. mono were significantly related to
nitrogen addition. SLA, LDMC, N p N p

waes Powes Ny P...,and N : P showed no correlation’ between nitrogen addition

treatment and provenance interaction; the results showed that the characteristics of A. mono.-were mainly affected by nitrogen
addition. (4) Comprehensive changes of all indicators were shown; under nitrogen addition, thesLDMC of NW decreased
significantly, and the SLA increased significantly. Furthermore, the N and P contents in the leaves, and the N : P were
higher; the LDMC of SW decreased significantly, SLA increased, and leaf N ‘and P’ content increased significantly.
According to the theory of leaf economic spectrum, SW and NW belong to-the “ quick-investment-income” type, while BW
tends to follow the “slow-investment-income” type. Therefore, the different provenances of A. mono show variable responses

under condition of nitrogen addition; continuous nitrogen addition affects the internal stability of A. mono.

Key Words: nitrogen addition; Acer mono seedlings; stoichiometri¢ characteristics; leaf economics spectrum
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Fig.1 The design plot of different provenances Acer mono under
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Fig.2 Variations between LDMC and NO and SLA and NO of three provenance Acer mono seedlings under different nitrogen addition
LDMC: M/ ¥ B & &, Leaf dry matter content;SLA ; HuIHTIAR, Specific leaf area; NW ; PN 5%y Fiili 2L f AT , Inner Mongolia provenances A.
mono seedlings; BW ; b 57 Ui I 1 W 4l 17, Beijng provenances A. mono seedlings; SW . LI P8 F Yt 2 £ 1 ¥, Shanxi provenances A.

Table 1 Single factor variance analysis and LSD of the effect of nitrogen addition on the LDMC and SLA of three provenance Acer mono

seedlings (mean = SE,n=9)

PSR (NW) . O ;
HER(BW /s
SIREFER e Tnner Mongolia jg_'? FIIRCBW) IJJ@?‘?(J?(SW)
| . . - F Beijng provenances F Shanxi provenances F
Functional traits Treatments provenances . .
. A. mono seedlings A. mono seedlings
A. mono seedlings
- B NO 502.33£16.26 a  9.62%* 468.86+15.61 0.22 525.76+35.56 a 7.26**
Leaf dry matter content N1 440.70+19.26 b 474.59+31.91 441.05+4.28 b
LDMC/ (g/kg) N2 422.95+5.07 b 461.25+3.35 434.00+£15.67 b
N3 422.02+9.92'b 464.12+9.03 439.50+£9.57 b
N4 499.68+9.80 a 482.07+15.42 494.24+8.42 a
NO 15.92+3.19 ab 2.50" 15.13+0.06 1.34 14.08+1.31 a 1.64°
LT AR N1 14.21+0.72 b 14.35+1.55 16.22+1.35 ab
Specific leaf area N2 15.06+1.03 b 14.35+1.10 18.32+1.13 b
SLA/(m?/kg) N3 16.05+1.78 ab 14.75+1.27 16.20+0.94 ab
N4 21.03+2.14 a 19.89+3.67 17.69+1.18 ab

RIS R)/ING 1 R AN Rl AR B ) 22 573 8.3 (P<0.05) 5 F IS (R R i A B 22 57 B3, + . P<0.05; * * ;P<0.01

*x2

ARNMARMHREAWHUFHEFERNERRTAEZESTRERRH(HEARMER , n=9)

Table 2 Single factor variance analysis and coefficient of variation of the effect of nitrogen addition on the stoichiometric characteristics of three

provenance Acer mono_seedlings ( mean+SE, n=9)

i%:i Tl_fii%ms NW cv F BW cv F SW cv F
NO 10.82+1.6 1479 0.099  12.99+1.30  10.00 0.648 8.95+0.74 827  0.065
N,/ NI 11.57+1.23  10.63 9.76+1.75  17.93 12.24£0.98 8.00
(mg/g) N2 10.81+0.24 2.22 12.47+2.22  17.80 10.45+0.95 8.61
N3 11.34+4.14  36.51 11.88+0.76 6.40 13.130.80 6.09
N4 10.49+0.68 6.48 11.81+0.64 5.42 11.66+0.58 4.97
NO 1.29£0.21  16.28 0.63 1.260.08 6.35 0.55 1.21:0.23a  19.01  3.76"
P,/ N1 1.91+0.08 4.19 1.60+0.32  20.00 1.95+0.22b  11.28
(mg/g) N2 1.98£0.22  11.1 1.50+0.05 3.33 1.38+0.09ac  6.52
N3 1.35+0.66  48.89 1.44+0.06 4.17 1.57+0.09abc  5.73
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side
P ]\
E:ij; Treijfms NW CV F BW CV F SW CV F

N4 1.70+0.42 24.71 1.35+0.09 6.67 1.41+0.07ac 4.96

NO 0.07+0.004 571 0.77 0.09+0.008 8.89 0.91 0.06+0.01a 16.67 3.96 "
Nirea” N1 0.08+0.009  11.25 0.07+0.007 10.00 0.07+0.008b  11.43
(mg/cm?) N2 0.07+0.006 8.57 0.09+0.02 22.22 0.05+£0.005ab 10.00

N3 0.06+0.016  26.67 0.08+0.01 12.50 0.08+0.004b 5.00

N4 0.06+0.012  20.00 0.06+0.009 15.00 0.07+£0.001a 1.43

NO 0.008+0.0004 5.00 0.82 0.008+0.0006 7.50 1.1 0.009+0.002  22.22 1.71
P/ N1 0.014+0.001 7.14 0.01+0.001 10.00 0.01+0.002 20.00
(mg/cm?) N2 0.013+0.001  7.69 0.01+0.001 10.00 0.008+0.0005 [6.25

N3 0.007+0.003 42.86 0.01+0.001 10.00 0.01+£0.001 10.00

N4 0.01+0.004  40.00 0.008+0.002  25.00 0.008+0.0008 10.00

NO 8.40+0.14 1.67 2.68 10.39+1.68 16.17 2.23 7.54+0.81 10.74 1.01
N:P N1 6.02+0.47 7.81 6.19+0.40 6.46 6.50£1.11 17.08

N2 5.61+£0.72 12.83 8.45+1.31 15.50 7.57+£0.21 2.77

N3 9.08+1.35 14.87 8.25+0.22 2.67 8.44+0.86 10.19

N4 6.86+0.9 13.12 8.88+1.01 11.37 8.34+0.69 8.27

RNE/ING FhEF R AS[A] A BRIA A7 AE .35 25 5% (P<0.05) 3 Noass AR, Nitrogén mass concentration; P SRR Phosphorus mass

concentration; N_ . : ZIE L , Nitrogen area concentration; P BEIAI AR JE , Phosphorus area concentration; N :P; ZUB It , N-P ratio; NW . N5l
PR F ARSI TE , Inner Mongolia provenances A. mono seedlings; BW . At 5 R I HA LI, Beijng provenances A. mono seedlings; SW - LLI PG Ff 5

ST ,Shanxi provenances A.mono seedlings; CV AR S 2B, Coefficient ofVariance

2.3 HAM D) REHRAR SRR B AH R S B

NIRFE TN LDMC 5 SLA PR K U0 AL 25 2 R AE 2 A A8 S O L, X S 8 Rl R A1 /U R i
AL FRFRR R G SR 5 22500 AR SRR G (363) . 459 . SLA . LDMC P, & N:P 5&RIMAL B & i
FIFIEIER (P < 0.05) , SFEIC I ERIAHSEE R . WA AL SLA LDMC N, P, N, P 0
N P St A I A BRI R 04 28 AR PR B AR SESE 2R o UET ARSI 1 14 3 B YRR S 1k 2 232 AN
AL PR

R3 WM 4 B KRR N W T E 54T

Table 3 Variance analysis of the growth index effect in Processing and provenance of Acer mono seedling

A3 of SLA LDMC/ Noass” P/ Nopea” P/ NP

Treatments /( m2/kg) ( g/kg) ( mg/g) (mg/g) ( mg/cm2 ) ( mg/cm2 )

ZAN Nitrogen addition 4 0.014* 0.000 ** 0.743 0.055 0.112 0.025* 0.021°*
FhiE Provenance 2 0.715 0.421 0.602 0.274 0.288 0.489 0.080

RIS <R

i Y 8 0.622 0.129 0.407 0.787 0.305 0.698 0.722

N additionXProvenance

% ,P.<0.05; % % ,P < 0.01; LDMC. M T i &, Leaf dry matter content; SLA FbIM-TH L, Specific leaf area; N

R, Nitrogen

mass concentration; P BB & Phosphorus mass concentration; N, : ZUHIFKE  Nitrogen area concentration; P : B FVKE , Phosphorus

mass

area concentration; N :P . & [, N-P ratio

i F AR A A AT DL TR, SR A L 2 e B DA O, O FLAE R A B 4 P
FURIFIYIRD 2 IFE (AR 2 0 ) AR BFGE i, NW L SW IE H 19 LDMC S5 B LE R4 P T He BW
MG AR HE R S0 N 25 P T BRI T, 12 N P F 22 B0 3% O BRI W, BW 9 LDMC 5
BHE NLN2 N3 A0 F R FRUKT F 0 SW N, R FE T, SW 19 SLA SRS Rk, AT A5t
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