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Effect of nitrogen and phosphorus spraying on leaf nutrient resorption
efficiency of Machilus pauhoi*
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Absimes For a comprehensive understanding of the nutrient conservation mechanism of Machilus pauhoi in subtropical
zone, we need to know the response of leaf nutrient resorption efficiency to the environment and fertilizer. This research
aimed to study the variation of leaf nutrient resorption efficiency with nitrogen and phosphorus spraying in different seasons.
A 7.5-year-old M. pauhoi plantation in Fujian Province was taken as research object. Different levels of N and P were set
by foliage top-dressing to the plantation. Samples were taken to determine their nutrient contents in June, September and
December. Two-factor Variance Analysis was used to analyze the effect of the seasons and N, P spraying on the leaf nutrient
resorption efficiency. The results showed that 1) different levels of N, P spraying had significant effects on leaf N, P resorption
efficiency except for the low level N with N/P combined addition, and the medium level N with N/P combined addition; there
were significant differences in N and P resorption efficiency of different seasons under different levels of fertilization (except
for P addition. 2) N spraying could help vegetation to absorb P efficiently, and vise versa, in growing season; there was a
positive relation between the resorption efficiency of N and P. 3) In mature leaves N resorption efficiency was positively related
to N content, but in senesced leaves N resorption efficiency was negatively related to N content. An obvious N, P resorption
phenomenon existed in M. pauhoi leaves in the process of senescing. The N and P resorption efficiency showed significant
differences responding to fertilization and seasons. This research added our knowledge about the nutrient conservation
mechanism of evergreen broad-leaved forest in subtropical zone.
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FEA, DS AEHRIR19.4 C, Fd AP RR9.7
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EPAE2-9A. IR WI302 d, AFH IR B 21 629.3 h. 52
B T20124F )T, @ IEHAFfy, TR X5 X T 4T
HE, pHfH }94.27, NF 5 1.485 mg/g, 4 PFH50.214 mg/
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Table 1 Leaf N and P resorption efficiency in different treatments
Jb A b3 (1922 NHWIRCE (/%) PHLIRILRCE (/%)
Treatment group Treatment Code N resorption efficiency P resorption efficiency
X #8 Control CK 19.25 £ 5.23a 22.20 + 5.54b
I%Z{g:cll\ijtion &N Low level N T1 15.03 + 8.83b 23.22+3.82b
HN Medium level N T2 17.26 + 4.32ab 27.08 + 8.20a
F N High level N T3 18.60 £ 6.56a 22.19 +3.63b
N %} 8 Control CK 19.25+5.23a 22.20+ 5.54a
?;fdlzﬁon 1P Low level P T4 12.36 + 6.52b 1634 + 5.38b
F1P Medium level P T5 21.40 + 12.00a 23.82 £ 1.67a
=P High level P T6 19.53 +5.79a 22.38+13.18a
X} & Control CK 19.25 +5.23a 22.20 £ 5.54a
{il\i?e\ljel ;EEV?& N/P fENE.N:P =5:1 Low level N and N:P = 5:1 T7 18.63 + 7.88a 24.45 +9.09a
combined addition fENHN:P =10:1 Low level N and N:P = 10:1 T8 16.18 =2.18b 21.86 +£7.97a
&N H.N:P =20:1 Low level N and N:P = 20:1 T9 15.52 £ 11.2b 24.28 £5.92a
X ## Control CK 19.25 £+ 5.23bc 22.20 + 5.54a
;gjﬁg iezf‘fgﬁan anp  PNEN:P=S1 Medium level N and NP = 51 T10 18.44 + 8.95¢ 23.40 +7.66a
combined addition HINEN:P =10:1 Medium level N and N:P = 10:1 T11 23.09+6.6la 26.25+7.52a
HNEN:P =20:1 Medium level N and N:P = 20:1 T12 21.03 + 8.24b 25.34 +7.82a
PNEN. PA G Xif i# Control CK 19.25 +£5.23b 22.20+5.54b
I'?igh levél N l;nd N/P FNE.N:P =5:1 High level N and N:P = 5:1 T13 24.69 + 1.33a 26.60 = 4.49 ab
combined addition FNELN:P = 10:1 High level N and N:P = 10:1 T14 21.15 +£2.42b 22.54+6.32b
ENE.N:P =20:1 High level N and N:P = 20:1 T15 27.12 +4.47a 27.63+11.97 a

[ — il S Ack 388 7 b AN ] 2 7 K dis 22 7 3 (P < 0.05) .

Different letters in the same treatment mean significant differences at 0.05 level.

N BIERAEAR R 2297 1 AN PREIISOSCR A 7E I3 25 57
(P<0.05) (FEPHRAN) (F1, F£2).
2.1 N, PIEiEXS A& AN, PE R A3

N P it X 1) 46 A i N IR 53 LA i 3 s ) (P
<0.05).
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N:P = 5:1) 4b 2 () it 5 PR R0 %R de i 5 AEFPNELN, PP
AhFEAL, DIT11 (FENELN:P = 10:1) 403 5 i B PR i 3k % 5
=, XTI (CK) ol % 25 5 78R NELN, PRECGALBEAH , LA
T15 (FNHN:P =20:1) 4 BEA T PRI RCR B i (3R 1) .
22 AEZEFH QLR AN, PHE RS R A 20

[Fi] — Ak 38 21 P9 AN [] 2 1 0 26 i 0 N PR IR 0% A7
TERELER (P<0.05) (BEPHA) .

BACBRAE P, 34FTT (BI6H . 9OH 5128 ) A NFE IR YL
BORBILI6H e . RN, ANHN, PELAES HNEN, PAC
i3 A BRAH PN, 342 I R NFE IR SRR 3 R BN 6 >9
A=12H; (H7E ¥ PS5 NEHN, PEC 24 BZH N, AN
TR sk 2 R B 6 =12 >9H (3k2) .

AL BRA P, 34NN 0 R PR R R B B P (12
) AMENEN, PRt (LA9H B i) Wik BR4E 4b, HiAv34b
FREAILI6A . FEHEN, FNHN, PR -5 = NHN, PR¢
T3 BN, 34 i A PRI A RCR B R B 6H >9H
>128; TEFEPALFREL N, 34NZ 5 I F PRSI 2 5
12H>6H>9H, (B4 Z= AR ARE; 7EENEN, PAgjtit
FRELPN, MR PREIISCCR N R 0 9H > 6 H >12H (3R2).

R2 FEFFAREHRN, PERB RN ZEFLE

Table 2 Leaf N and P resorption efficiency in different seasons

NHR IR (/%) PREBICICR (/%)

4]
AR Al N resorption P resorption
Treatment Month . .
efficiency efficiency
6 21.63+448a 29.26+493a
N 9 15.60 = 8.57 b 24.07+349a
N addition
12 13.66 £2.01 b 19.16 141 b
P 6 22.32+10.08 a 21.09+6.63 a
e 9 9.50+4.32 18.36+8.84a
P addition
12 2147 +376 b 23.08 £10.67 a
{ENFEN. PRt 6 2417+481a 2373 +7.99 b
Low level N with N/P 9 13.29+7.03 b 29.13+4.15a
combined addition 12 12.87+2.10b 1772 +£2.92 ¢
HFINH N, P i 6 2521 +£526a 30.15+4.21a
Medium level N with 9 21.03 +10.68 b 2736+4.71 a
N/P combined addition 12 16.32+£2.61 c 17.47+3.10b
ENEN. P i 6 26.36 +£5.03 a 30.44+11.70 a
High level N with N/P 9 2297+372b 24.54 £ 478 ab
combined addition 12 23.63+2.42b 21.79+£2.58 b

[7i]— it A Ack 388 Py 7 B AN ] 2 s Hdis 22 57 3 (P < 0.05) .

Different letters in the same treatment mean significant differences at 0.05 level.

23 AN, PEE, BRI EFNPLL Z B/
AT
HAMB IS B RN, P& &, 724 F WU &R
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Table 3 Correlation among leaf N and P content, resorption efficiency and N:P ratio

y-x Equation N R y-x Equation N R
Nm-Pm y=11117x + 8.2096 48 0.2184** RE\-Ns:Ps y=-1.1446x + 46.599 48 0.0982*
Ns-Ps y=14.658x +4.9935 48 0.4693** RE,-Pm y=29.511x +2.2329 48 0.0559
Nm-Ns »=0.5552x +9.0192 48 0.2774** RE,;-Ps y=-84.094x + 70.362 48 0.5046**
Pm-Ps »=0.4871x + 0.458 48 0.2638** RE,-Nm:Pm y=-1.0057x + 46.298 48 0.0729
RE\-Nm y=18711x-11.178 48 0.1205* RE;-Ns:Ps y =0.7364x +6.1772 48 0.0429
RE\-Ns y=-3.4802x + 65 48 0.3751** RE\-RE, y=0.4752x + 8.0578 48 0.2141**
RE\-Nm:Pm y=1.041x -4.0373 48 0.0741

Nm, PmZR /RN, Pt Ns, PsFR R LM YN, P&t REy, REJMHIFRRN, PR, 7 KIRP<0.05, “** FIRP<0.0L
Nm: N content of mature leaves; Pm: P content of mature leaves; Ns: N content of senesced leaves; Ps: P content of senesced leaves; REy. N resorption efficiency;

RE,. P resorption efficiency. “*” means P < 0.05, “**” means P < 0.01.

N:PHC A ik 2 [ 1 AR 56 R KO T 7 R AN 3.

TEJRCAH -5 52 E P, PN P i ) LR B
FIEMS (P <0.01), BBHMH-5 5 E0 ) NG & AP
L 2 2 R S R ARG (P < 0.01) . BiWIARY) 7 A= K ik
FErPN, PICR PRI AL, JE[R] 52 iR 6 R B A

IR NP IR A 20030 5 R S2AGHT I PAYNES  B f  TE AR G (P
<0.05) , T M AN BN AR B S SE (P <0.01),
T A5 A 7 o 28 i R A A T A NG 3R e
G R PRRIROSCCR SR N P A A AR IR AR SC, (EAH
KAEZE (P>0.05), {H55EE M AP LA 225 A ¢

(P <0.01), 5K g2 m NAYN:P W H SR 8.3 (P>

0.05) 5 M A NFFIL I AL 15 PRE RSO R0R 22 18] 40 S A 3%
IEAHK (P<0.01).

076 A I e NPT IR SO0 B AR A1 38 it N [ B BN P
T B 728 Ak T A8 Ak SR N, 370 5 e Ak 38 5 %) A N W i
SRR IINC T X IR AL, 5 X B A5 A NS T b 25 B IR 24 2 P s
I A N R A 0 8 SR U — 3, 3R AR A1 it NI 2 386 i
ML AINIT IR B, f2 A b 57 S ER. SonF R FE th & TR,
WA N, PAR S (di B A 9% A8 (Larix japonica) NFE-WR W%
o, [BHAERIAS (Pinus rigida) BN PRI RE T 5P, it
i N R A A 3R 6 it S A i S92 AN [, T BE T R 25 SRR
BHEE (WG, Kar%E) E51E. 5AEHEV 5 & BT
X AER ( Eucalyptus robusta) W 3% 43 T WL USR5 W AN b
F PO AR 5T AP OR TRIN . P Ak B X )4 A N
SR AT YRR, (LN PR IR R R Y 5 e U 4 B 2%, X AT BE
TR 2 PoC KR (7. Z 1A N:PY R TF16) 3
R R AR 3B A0 7 2 ak . A% G0t AR Ty =00 F AT R B 2 it
FHT 2, BB 0% B30 0 P RPE, A 3E AR R P
BB R K A A7, (HPICERTE LR R S/, N5k
Wi, AR BIF 58 2R FHAR A8 B, B 3EKs PAE IS G T i A, 3 i
MR E AR FLR . R R R BAE, BT E
SJeui R AR, A KRR IZRALT E, 5 Rt i 7E
MR IEIPIC R, [ I T MRS RICR X R 38 0 1 1 197 #1151
o2 bl 2 ARk Wit NAL AR 8 A8 9 % Poe 2 i WA, it PR
{2 HEAE PRI NTC 2 AL, %458 5 Graciano %5 431 it AN
PRS0 ot 392 38 A % M0 197 O 45 1 ) 5 3 BT AR ).
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o A it PAL B 20 P4 A9 - A PR R 5K A1, R 25 Y
fERE T AN, PRIICSCR A B E 2 F (P <0.05), &£4b
PRLHAER TR (6-97) MR N, PR ICSCR I s TR AE K

(127) (3R2), RUIGIERM A AR FEFERLZ N, PIT
FEBOLA B MATPAE, LIMEL I Rob &, 8 &t
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FAERG I, TR AR, 76 R
BN, PR G Z S Tk KZE.

Fr 3 PR BT AR X B ST M S R SRR B
M 52 73 P ICBCR IR R A AR £, W22 5 AUR IR B 19 34
i b2 5 SO 77 4 B R e A 22 TN RIS
FR AR N PR TR R 43 i R 20% | 24%, B i
% T Aertsfiff 5 52 [ FTRK PN AS [R]AR Bl B 45 10 A9 S48 532 43 5%
PR HENH50% (N = 287) , PFR52% (N = 226) PP J Han%:
AIF 5% 4 R B P9 AS [R) 26 76 BUAE ) N PR IR I 2032 (43 331
H56%H157%) B A A LN, AT BE S S A KA H AR B R Y
REBRAR LG, AR A0 8 A8 7 =X Ge il ) 46 4 i R 2 N P
TOR, Feor AR, IR0 MR B 2w ik, BE FR
YA RO BARET 5 0 BRI & T E R A SR =
R B4 5% 3 B MAORECR 0, AR 5 P I AE A N P IR A%
B [ 20 LM IEA DG (3R3) , R XN, PICE M
IR SR R 20 A=, LR PR AT R R T IR X AR A6 T Y
N, PRI, HAR SN B N, PAC W] 4% fig 1 2 PRR i
A AR

AT 2 A [ A AR A1 38 0 Ak B K AN [] 2515 ot €l 7 A
AN PRI 5 M iF 5T, & B, it HE 4k BE-5 257 #40
5 RN, PEIISCSCR. FEARFE B AL B,  PAEN
AN, PR Ak FEAIT1S (5 NEN:P = 20:1) M jife &b B J (4 i
RN PRI CR T s, Ak (27.12 + 4.47)% ., (27.63 +
11.97)%; XAFEZET0 5, Lhs NEN, PHdifi k2 /5 6 7 4y
AN, PRICSCRR E, 4r 31 0(26.36 + 5.03)%. (30.44 +
11.70)%; FF R BITERT N TAREE 16 shist, AR 5 ) 76 4/ 75 A
A2 AR e Pk 5 T B SR AT A B A EAE, e KRR AR
HEEIFERA AR K. ASHIF ST AT T JR S BT Y Sk R bR 11 1
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JO Stk A R (AN TR T | vV R B AR ) S B 5 A
RIS KA.
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