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N, P, K formulas for fertilization with young Phoebe bournei

plantations in Fujian Province
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(Forest Enterprise of Mingxi County, Mingxi 365200, Fujian, China)

Abstract: In order to improve the fertilization effectiveness of young Phoebe bournei plantations. A field
experiment was conducted in Mingxi County of Fujian Province based on a D-saturated optimal design with
three factors: N, P, and K. The growth effects for young P. bournei plantations were then examined with a
frequency analysis and RCB. Results showed that N, P, and K fertilizer efficiency was positive for growth of
tree height and crown width (with N>P>K) and for increasing diameter at ground-level (with P>N>K).
The frequency analysis showed that compared to ck, the expected tree height was = 120%, the expected
diameter at ground-level was = 120% and the expected crown width was = 110%. In these experimental
plots, optimum fertilization rates (in g-tree™) for young P. bournei plantations were 16.81-21.61 for N, 5.76—
9.64 for P,0s, and 3.31-6.44 for K,O with a 95% confidence interval with a frequency analysis method; the
best ratio of m (N):m (P,0s):m (K,0) was 3.94:1.57:1.00. Then providing the basis for scientific fertilization of
P. bournei plantations. [Ch, 3 tab. 15 ref.]
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Brs B et i i 2 2, DRI T 7 0 S0 G A 2807 45 s RE A ST 5 D Tl 2 el P St 7 4 W
BECRA 2 R D AR vt 2B AT 1 A N T 0 b e 0 it A X, 0 A it D S0 W 4 S X ) g 2 R 5
Wa, PEAT AL A e S, T DA 2 DX AN AR B it A 2t BRI AR

1 AR5 77

1.1 KX ER

RIS XA T AR A vudeae, IR MWL, E MR 0 A X Z — % X8 A 22 X
SEX, AR IR N 15.7~18.6 C, 4EFEKE 1 700~2 000 mm, KT 10 CHFIE 4 525.8~5 472.9 C,
E ORI 261 d,. X6 B AE AR A R B I ) S AL Pinus massoniana KT Fh ) R 3L, U
P E S 350 m, HOIE Bk, IR, EEE 10°~15°, BRNEGEE N 50% 747 . RN A R E 1L H
I, 2R 100 cm, HIEARE N 1.32 grom™, ISR 1.52 g-ke™, BN 3.9 mg ke, HRL
fihy 4417 me-ke™, [HHLT N 3.18 g-kg™, pH 4.5,
1.2 RIEH R

PRl 2 AR AR AR o MEIEHT 2 4R N TARAE K R4 H—30 BRATEEN 2.5 m x 2.5 mo IER}
MO HINIRER | I BRIRES FIBRIR B . IR AU AN 460 g-kg, 1T WRRRES A9 1L 48tk — W5 (P,0s) 2 120 g-kg™,
T B2 B 04 8L B (KL0) 2y 500 g-kg™'o
1.3 Rigit

IR 3 R 2K D FE i, & 10 Mk, 3 RELR, BEEiHGR D). A 2 F4E 0
it 30 Bk /N, R E A NI 3K Sy L B SRR — B, T 2013 4E 2 J] N A TE 4 AN T I
W, WER 15 em, —RPEREA, HACIS 7 1o 018 A0 00 5 4 B I — B
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Table 1 Optimal design of N, P and K at three-factor D-saturation

hhs HN) % (P,05) A1 (K0)

IR 2 B Tt E /(g k) 2 T4 {6 JlE A/ (g k) i B T AE 4/ (g k)
1 -1 0 -1 0 -1 0
2 1 23.000 0 -1 0 -1 0
3 -1 0 1 12.000 0 -1 0
4 -1 0 -1 0 1 10.000 0
5 -1 0 0.192°5 7.1550 0.192°5 5.962 5
6 0.192°5 13.714 0 -1 0 0.192°5 59625
7 0.192° 5 13.714 0 0.192° 5 7.1550 -1 0
8 -0.291 2 8.1510 1 12.000 0 1 10.000 0O
9 1 23.000 0 -0.291 2 42528 1 10.000 0O
10 1 23.000 0 1 12.000 0 -0.291 2 3.544 0
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T 2013 4 12 F 43 BRI TR ROREAR KR, @Ak s s n s i . hm . A . i ge it o ik
I Microsoft Excel 2003 T, 07 2200 M 2% & 5, Ui/ 3 220k (LSD) # 47 2 8 g M,
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2.1 TSR BE AL XY A8 40 MR A K R R

PR SR P it RS X B A Y AR AR A OR, SEit  Arg 3R 20 IR AT A (3R 2) Rl At
Ak R AR A AR R L AR AR M S G TR X ek ), 2 W A e RE % S O ok [ AN T
QIR AR o it S Ak BT R AR AR g A R R I Y R R AN AR R, LA PR 10 SOR o BAE . L
SRR, X TR AR N T RS e e A A M 1 52 WA A Bt 2 > PG 0 > BT . AR I
Jit JIES AR, X 8RS o L e WS R K g R Pt > S0P I Tt > WA B 5 T I A 14 e A R i R
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Table 2 Results of objective function on N, P and K fertilizer experiment

hb 7 W /em 4% /em Itk Mgt /em
1 98.33 +4.62 ¢ 1.39 + 0.02 f 60.53 + 140 g
2 12550 + 395 ¢ 1.81 £ 0.06 b 72.57 = 1.08 ¢
3 117.00 + 5.05 d 1.61 +0.04 d 69.57 £ 0.76 d
4 109.07 £+ 4.83 e 1.52 £ 0.02 e 65.87 £ 0.50 e
5 10433 £ 3.55 f 1.73 £ 0.02 ¢ 64.63 = 046
6 11130 £ 3.65 1.51 £ 0.09 e 66.67 + 0.32 ¢
7 11737 £ 5.15d 1.88 = 0.06 b 69.00 = 0.46 d
8 121.63 + 4.00 cd 2.00 + 0.08 a 66.33 = 0.81 ef
9 136.37 + 3.60 b 2.04 +0.02 a 7633 £ 198 b
10 14353 +4.15a 2.06 £ 0.04 a 80.10 + 2.86 a

F 1y 79.34%* 89.34%%* 97.61%*
YA ** FORZEFWEE, WONE FHAURE 0.05 A Z 50, FHRMIEZES AL .

MR g B TC it = W98 4 Tt > 2800 PO
2.2 | #l %h i T Bl £ Bt A S0 Rz o SR A BY 2 3T

VLRSI 0 g A hy H A8 5, DA ARG AR (g o AR R el i ) MRS o R A i, o 0 AR A )
B AR 15 () 3BAR (y2), T (ya) SR (20), B (o), B0 (oo ) ) 0 0 050 0L BRSO

yi=111.34+14.47x,+7.222,+2.77x5+6.20x +3.77x,°+3.412:°+0.6 1 212,+0.062 103-2.59x 03 5

y>,=1.795 0+0.173 4x,+0.177 7x,+0.068 O0x3+0.051 64,*~0.140 6x,°+0.086 2x5°+0.014 1x,0,—0.047 3w x3+
0.053 6xxs;

¥3=66.46+5.94x,+2.33x,+0.10x3+3.67x,*+0.8 10,°+0.38x5"+0.15x,20,—0.23x 153~ 2.34% 113,

NG TT ZE T F 1w w=27.77, F 4=66.09, F ,=58.58, Mk FIMF 2 # M (P<0.01) LA LK, #
WO RS R Ao 5l U T I e R Oe A B, BAT AR s il S 1
2.3 BAFERMITH

H T U B it A 800 R B R T e A g B A48, R AT DR S 00 20 A T R A i T U AR B
XA A /I o MRS IE 5 1] A AR 15 19 280 007 R S0 — I IURT LA, BB I &R 000 3l o 14.470 0,
7.220 0 F12.770 0, 15 B RN XT 8] Al 2 RS e ) 52 0 die A, RS, IS S/, A FHRCR Y 0 1E 280015
NGB T NS 5 e A2 P 288002 R R — T DA, SR 9 R Ko 5 0 0.173 4, 0.177 7 F11 0.068 0,
i, B IS T ) g b A 1 i e R, R, B SRS, R AR 2 0 IE RN s MR A AT 5 1] A e
F8 250 R R — U IURT LR, R BB B &R K390 D 5.940 0, 2.330 0 1 0.100 0, 358 B AT X 1 4 e i
MR, BRSO, SIS S, VE AR R
2.4 BETFTHMISH

X5 RESR FH R A, RS 0 Wl A0 KT o) A A PR R I 1 B PR Sy, KRR 3 A A e
MR 2 D EETEZR K, 152 RN 7 2
241 TR A M S A RRR AT RACKT BRI A AR TR yi=111.34+14.47%,+6.20x,%;
JIESXGT ] A RS i A A BR800, B e =1 113447220043, 7700 s BRI XS B AR ARY i A A 800 T B yi=111.34+
2.7 Txs+3.4105 o F P X AR I AR e 19 2B A 2 2 B O P ) BRI OGBS R AR AR e 2
(89280 7 R AR R N 20=—1.166 9, & B 7E A< 12X 95 300 [ Py 80 %o AR 3 198 552 o 52 00 1% i o7 i S 2 1749 384 Jom
T4 s W RS ) A AR g A K ) RO D7 RE R B AK 20,=-0.957 6, KB -1 <x,<-0.957 6 I}, B 54
A Wit I S 15 2L, 24-0.957 6<<x,<< T I, R gy A K Bl 2 0t T S %) 39 0 T 185 5 0 S o) A
W e R SO 5 AR AR B R N 5=—0.957 6, KW M -1<x,<-0.406 2 I, v A K Bl 4 440t LS 25 1% o
ML, 24-0.406 2sas< 1 I, B e AR A Bt A A it A 6 B 389 0 g 384
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0.051 6u,*5 Wi AL XS 18 AR M A2 A2 S Y BEOW J7 e 2 9,=1.795 0+0.177 7x,-0.140 6x°5 B AL X [ 4l 3l 748 2E 1< Y



B32EHE L DACHE T+ A s ) A N T 0l e A O 288 -5 e A A5 95

RN TR s y2=1.795 0+0.068 0x3+0.086 25>, F{FH I XoJ o] A b A2 1) A A< 247 S22 B 10 OF 10 1) L I 4k 6 3R
SR T 18] A b A2 A K 1) 800 5 AR B AR AEL S50 20 =—1.680 2, 3R BH #E % 12X 56 31 T P 220 A T A 25 ) 52 i) 2 R
t I A vt A %) 64 0 T 0 s B E T 1 g A A K A AN T R AR Ol x5=—0.394 4, RN -1<
3<-0.394 4 ff, Hu AR A A Bl A S R IR SRS gl 2-0.394 4<wxy <1 B, HbAR A K Bl A i T A 1Y
ST SG 0 o B ST o] A A AR R S IR T 1) R A R OC R b T ) A AR A A SO T AR T
WA N 2,=0.631 9, £ M—1<x,<0.631 9 i}, H1AE LK bl 25 0 it NE & 3 i3 i, 24 0.631 9<u, <
LF, b A A K Bl o w58 i JIE 5 1 184 g 9 2>

243 xR AL AE N A KOS 5 A FNEXT R e R AR RN T R ¢ y:=66.46+5.94x,+3.67x,7; BENIE
XoF 18] A 7 R A A B 80 5 R s y3=66.46+2.33x,+0.81xy%; ST X6F ) A ek W 2B K A AR T R 2 y3=66.46+
0.10x5+0.38 x* ZEUR H HIE T ik A e d 174 A 4 35 52 AR T 10 1] B AR D R G 38 o RN o) o) A R 3 2 4 i 3%
N7 R AE AR 2==0.809 3, FW] M -1<x<-0.809 3 W}, &AL K Bl 5 200 0 5 5 2>
M-0.809 3<w <1 B}, bl Az A< Bl 45 00 FIE £ 100 185 o v 34 0 5 e A X ) A e s 24 4 9 2550 e ) AR
h xo=—1.438 3, KWL AR 30 0 Bl P e IS T et S 7 52 e S5 B o i vt I S P 1400 TS s BT X6 ) A
566 W 2B A B 8 Ty R B AR AR A 25=—0.131 6, R Y-1<w;<-0.131 6 I}, JeEiiE A= < Fifi 25 B it I &2 5
Mg, M-0.131 6<x;<<1 B, Juf A K Bl 25 B N0 5 r 38 nmmisg o Bz, S0 B 0T ) A A R 1 R 5
M) P B PR 3R 000 1 5 B AR AT A O 2R o RN XF R AR AR g A G RUIE R R A b A AR G |l AT 0 1) A e i A
K, EARE O E N 2 —ZerEsgmm ;s HAl R 5 IR AP 2R 0 Y R A s s A, DIRAE AR R
Iy R B AR AR S B S8 A B B RN A5 R, DR B o R A0 IR B it AR R X T [ A
R EWSLE L,

25 @i AL HiEEES k6 I 7%

251 #RMIBATG ML BEERE . RIS 3 DHORIE Y A TR E B AR RN HE AR .
PR NE AR T A A, AR TR R A 1 B 2 SRR AR e B ARG X 6] A AR 1R 5 AR 1
LY VEFE AR A S 120% a3 %8 B, SeE i 1) 20 R AR R R Ry 110%x e X IR, 2835, e i As
FIEE I i 29 R HR A5 20 ) R 118, 1.67 Fil 66.59 em, ZE3K jifh AT 41 G 6 251 [) Bof 3 2 AR (R L R A8 A0 ik s 1)
411 N G T )

252 AIhMseIEE L s F40 RASIRSNTE S TN S E S, R R B 1Y
WA (=1, -0.291 2, 0.1925, 1)4 47K, f R 4'=64 AN iEIE A, MR AE 800 pa g, #1777t AL
HA AN PERTTEE, 45 R A 24 DAL G Re [ B LR . M S e R A 2 RV FR AR 25 F o XPAE R
24 s NE A A AT IEC B, BAR TS G0 WLER 3. B FR 3 AT A AN TR F R A0 Ak it IE R
(N)16.81~21.61 g- k", B (P,05)5.76~9.64 gt #(K,0)3.31~6.44 g- k', S HMWE T H m
(A& N): m(#P,05): m($7K,0)=3.94:1.57:1.00,
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Table 3 N, P, K, the optimum fertilization scheme for Phoebe bournei young plantations

N(x) P,0s(x,) KO (x3)
K- B - - - - " -
WHL B % UCEL W% UHL W2 1%
-1 0 0 4 16.67 6 25
-0.291 2 3 12.50 4 16.67 6 25
0.192 5 5 20.83 20.83 6 25
1 16 66.67 11 45.83 6 25
T {E 0.670 371 0.283 238 -0.024 680
bR 2 0.495 815 0.768 938 0.743 567
T v 1% 0.101 208 0.156 959 0.151 780
95% & 15 IX.[8] 0.461 5~0.879 3 0.040 7~0.607 2 -0.338 0~0.288 6

I At A i/ (g R 16.81~21.61 5.76~9.64 3.31~6.44
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