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WE: [ B ]EFTA N TEHUAEE X ¥ 2 K Neolamarckia cadamba ShRA K TR, [ J5 ik ] R AMMLEL /M X
RIS, WP E AL MRS TGS A8 GBS AN AL P M IR RS . [ 55 1 HL T B it e 5 1 a0 2
ZER LM A A% A K, AR AR TS, 5 R I AR B i AE A HE AR 7R R0 M A% 43 I 36 i 23.53% ~ 109. 41% il
37.99% ~149.06% ; Z2 [N E T 20T B , 6 25 R0 A i R 405 o o 2 AR ol R b AR AR K I 38 R i, AR [R) 7K A7 1)
FE5E R MASFEAN G ALHR 50N A B35 25 A % IR R AR A KOR BRI AE R UAR | B HE 06 3% 14 kg - Bk ' + i BEIR
5 1.5 kg« Bk VRN ERARYIMHERE 5 5 5 AT R 3 (v, ) RS B R A (o, ) il FH Bk 5 S S AR 355 ()
H1AZ (yp ) Z IR RN AR A 50K < vy = 1.016 +0. 031, +0.221x, (R =0.835, P =0.000),y, =26.193 +0.991x, +
6.052x,(R* =0.83, P=0.000) ., [45i¢ )4 ML ICHUIEBCHEBE 25 10 2B R SRR o A A2 2R 4, 20 3 92 A T
W2 14 kg - BT+ SEBERREG 1.5 kg - BRI SRR IO S

REER R 4k EIE; W A IERCIRER
HE 4y 32 .S723.7,5794. 4 AR D : A XS 1001-411X(2017)02-0092-07

Effects of combined application of organic and chemical fertilizers
on growth of young Neolamarckia cadamba plantation

CHU Shuangshuang, WANG Jing, TONG Xin, CHEN Xiaoyang, DENG Xiaomei, LIN Jiayi, ZENG Shucai
(College of Forestry and Landscape Architecture, South China Agricultural University/ Woody Feed Engineering
Technology Research Center Affiliated to Universities in Guangdong, Guangzhou 510642, China)

Abstract ; [ Objective] To explore effects of combined application of organic and chemical fertilizers on
growth of young Neolamarckia cadamba plantation( YNCP). [ Method ] Impacts of combined application of
pig manure, chicken manure, calcium superphosphate and potassium chloride on YNCP growth were
studied by using orthogonal test. [ Result] Combined application of organic and inorganic fertilizers had
significant promoting effects on YNCP growth, with height and ground diameter growth of fertilized treat-
ments being 23.53% - 109.41% and 37.99% - 149.06% greater than those of control treatment,
respectively. Multivariate analysis indicated that pig manure and calcium superphosphate had significant
effects on height and ground diameter growth, and differences among different fertilization levels were sig-
nificant, but chicken manure and potassium chloride exhibited no significant effect. According to YNCP
growth and fertilizer cost, the best fertilization solution was 14 kg pig manure + 1.5 kg calcium super-
phosphate per tree. The regression equation between pig manure (x, ), calcium superphosphate(x,) and

tree height (y,) was y, = 1.016 +0.031x, +0.221x, (R> =0.835, P =0.000), and the regression
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equation between pig manure, calcium superphosphate and ground diameter (y,) was y, =26. 193 +
0.991x, +6.052x,(R*> =0.832, P =0.000). [ Conclusion] Combined application of organic and inor-

ganic fertilizers can significantly promote YNCP growth, and 14 kg pig manure + 1.5 kg calcium super-

phosphate per tree have the best promoting effect.

Key words ; Neolamarckia cadamba ; young stand ; fertilization application ; tree height; ground diameter;

orthogonal test

Jit FE SR 2 N bR A 7 ) T B R R
FiEH o RIILAOK R FE A bR it AE 7 18 A E AT HLIE
FFRAS JE 1 A AE i FH 5 %5 R A B G
ok, it AL i el 5 B R A 22 AE ) T R
DA A AIUIE T R 7 i Y 25 ) AR R 1
—SE2E R N R S A LIS AR AR MRl A 7
(19 F AHAN ST SR A ML T HLIE AR £ 11 it P
BT AT UM Y B b, P25 B P A ) 52
BAED) (CPRA) $ 7= dh Bk RS AU S 2
H o

K Neolamarckia cadamba 45 5L R} A1 16 )&
R, T RRTRAR A TG, B T R AT, S P4ty I 44
5 X — bl L K R S R A R R Sy < A
R . H T, ERALE) R BT B G L
T e M s M T RV K FLAT AR SR AE ) AR A s b
T RGZARY R, 12 8 R 3B BFIE AR K AR R 4 T
R 1 B MR i 2 — T B R Oy A A
XK I3 SRR, P, RIE S A 7, it
HETE SR H B A LA GG AR B S, F5E
B, G P NE RE P AR R B RO B R AR A AR
P, HAE ARG FACR B (HE H KR
A AE AN (LI JICTE TR 9% , 309 I 22 T JAS , EL XA
A KA —E R R EE

JTARIER B AR BER B & SRR A
PUREAL K B, T 2R 48 B34 1 7 8 S R iR %0k
0. 74 42 0 IR Y EHEHEHGHE ASREE P 2875
ToFFHERCA SO B85 3, T HL AR s iyt
PEAEAFIRGR I R, 4R B 43S AT F
S A R P 2 24 i o e o ) PR AL, S8 00
ST A AP S8 R I 22 B AT R, AR A A B IR AL A
LR 7 8 77 S 75 S S e B 3, T A R
BT ROEAE T IE R A Bl bk SR, b TR
TNFRE T B 22 7 & S B R o AR, R
FAAEAR TN, , B AR FH B 8 o 1 6 . T it , A
WFFEAEM I 250 T, 85 1E S AT I, PR 5T M
F& X TOHUALTC 15 it FH NS B 3 A 4l v ) A AL

IO, DI 8 AR N T4 ME 748 BE I IR B A AL
JIE Fy A st ) P 4R SRR A

1 #REFE

1.1 RIE iR

I T T AR BN T Vb, b 210157 ~
21°20", 7R 42 109°22" ~ 110°27", J@ & HbHb 5 2 70
T3 35 ~50 m, AFH9E 28 CL,AFEH H R 1 165 h,
AEXTCFRI 365 d, AEFIRE K 1 787.5 mm, J& il
TR 2R IR e X i b 3 A VT AR )
BFIGE L, + 2R EAE 100 em D b, HEA LG
19.45 ¢ - kg™' . 2% 0.23 g - kg™' . & W 0.53
g kg, 2428 kg,
1.2 RKIe#rst

X T R B SRR R S AL, PR A H—
RS 25 cm £, 2 5.6 mm A2, AR
I WERRES (P,05 Btk 78k 12% ) JEALH (K,0 Jit
HOECH 60% ) Ry WAFEAE , A ATUIE F3E X K 2 o
g2 392, PR w(N) N 9.32 g - kg™
w(P,0,) N 7.54 g - kg_l\w(ﬁm}ﬁ) o 463. 1
g kg A FEHFEFw (N) N 18,13 g - kg,
w(P,0,) J 12.41 g - kg™ . w (HHL) Ky 370. 10
g - ke APUE S KR 600 g - kg
1.3 REigit

FHIEASR R it g AE e A3 iof
BEIRES S ALER , 25 T3 4 K BIRILE 1,
R Ly (47) IERER T (2 2) b, RIS AR 3
e 1 SAERXTER(CK) o

%1 RREFRKE

Tab.1 Experimental factors and levels kg - #k
KT A X3 WBERES  SAALH
(A) (B) (C) (D)
1 0 0 0 0
2 4 2 0.5 0.25
3 10 4 1.0 0.50
4 14 6 1.5 0.75
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R2 L(4)Exk
Tab.2 Orthogonal table L, (4°)

. K-

Wi A B G o

LR 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 1 4 4 4
5 2 1 2 3
6 2 2 1 4
7 2 3 4 1
8 2 4 3 2
9 3 1 3 4
10 3 2 4 3
11 3 3 1 2
12 3 4 2 1
13 4 1 4 2
14 4 2 3 1
15 4 3 2 4
16 4 4 1 3

AT AR R FE A HER IR, &
T, #% 3 m x 3 m #RITHEFE 60 ¢cm x 60 cm x 60
em WIC, #iBRSE 2B AL IX 20 A #5525 BR/DIX
(BEA/NXS A7, 8547 5 #R)  TEARHTE SR 2 FHAC KLY
SIS AH BRI 7, SR 5 8 £, 15 d Jim T AR TR AR
R RA B ARTER B4/ X I S Bl — P Dy PR A
17, BIAS /N RO B R EC 9 ¥R (B 1), B4k
PRUCE 4 EHE . 2012 4F 6 J1 Ak, 4 12 A 4
BRI 3 M A AR

X

*2009
R B
S E R
s
>0

HIRLE 9 MR (TR E) A B Ak
1 IEAEKRSE
Fig.1 Layout of the experimental trees in each plot

http://xuebao.scau.edu.cn

2.4 HURAESE

I B Excel #2315, F SPSS17. 0 {4 i
T8 b o SR R 3R U7 22 73 7 ( One-way ANO-
VA) Fl Duncan’s 28 R AT AN [ A0 3L A 25 57
Z R J7 22 00 M R AT B HE A 5 00 0 32, 20 00 R
Pearson Ff5¢ 24U F1 Linear Regression #F474H ¢ 43 #f
AEH 3T

3 HERESW

3.1 PERECHEXS B RAR L MK F

TR AR 5 PR A R B, B SR UG R 100%
FO e AR A AR O I3 30 il B SR AR O 1o A=
KM, S0 (AL 1) AL, BRAC 2 RIAN, HopbAs
[ L A5 HL  TEHLAL FC it 2% 1 2 SR A g 42 f 2%
T IR A Ol B R SR AR B 13 (3 14
kg Bk 4 XG0 kg - MR+ L BERRES LS
kg« Bk +EALE0.25 kg - BT LHEIE 6 DS,
HBRAR 2 178 m, U IR S 109. 41% 4034
204538 4 kg - BT+ X0FE2 kg - BR T+ WEBEIRES
0.5 kg - Bk~ +4ALHI 0.25 kg - KR IR m
1.05 m, B H0 R i 23. 53% B 22 S R A B Se it
FRFKF

R3 FRLEBEGHTHERAGHERKR"

Tab.3 The growth of young Neolamarckia cadamba planta-

tion under different treatments

SOBLE RE) R/ m 4%/ mm

1(CK) 0.85 +£0.05¢g 19.69 +0. 60f

2 1.05 +0. 06fg 27.17 £0.40e

3 1.17 £0. 15¢ef 30.42 £5.47de
4 1.38 £0. 11bcde 35.89 +£0.61bced
5 1.35 £0. 14cde 36.66 +3.52bcd
6 1.27 £0. 10def 33.13 1. 17cde
7 1.61 £0.05abc 41.78 £3.67ab
8 1.45 £0. 04bcde 40.49 +3.09bc
9 1.37 £0.05bcde 40.01 +1.50bc
10 1.65 £0.07ab 43.58 +1.65ab
11 1.36 £0.08bcde 38.98 +0.79bc
12 1.46 £0.07bcde 40.93 +1.47a
13 1.78 £0.17a 49.04 +3.24a
14 1.60 0. 06abc 42.42 +2.30ab
15 1.54 £0.05abcd 42.20 +2.48ab
16 1.53 £0. 06abed 40.28 +1.13bc

1) ANHIEASRELTFAHME £ 470ER; RIIKEBL
B —ANHR FEE, R FTLEE £ 5FREFH (Duncan’s 3%,
P>0.05),
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1A, AN [] LB R A6 L L G HTLIES PR it %o v 2 R 1Y)
MARA R AR A 0 2 AR e VR, i N 2510 T Y b
%R 27.17 ~49. 04 mm, FLXF AR (19. 69 mm) ¥/ T
37.99% ~149.06% , { i AF F 555 B /2 AL 21 2, i 2
HEVE PR S 25 AT SR SR A 3 13, BRoxT B4, oAt
AN [F) A FHL ] P v L A R A AL T ATLAE L A5 AS [) 1
2255 5 AUNBUE R A, A B 7 .10 13 B i,
X G2 AR FE G IR A 1 it S R T BB G
{H H FAARA K IR, BRI N 8 B TR] X DL 5
IR S5 S ANy 8 AR AR 5 19 B8 5 R B ) 2E AR
{50, DAL T A 2 75 % I I 7 e B R AR KR RSy e
HEVER , B TR RS20 73 A o
3.2 HREEELEAGTFE

TE AR IR 25 0 B 43 B B S B T AN [ b R )
ZE 5 HARE X % 45 R i 25 3 02 h &5 IR R 1K
AR T EOA 2 B IR R BE LB S T . Pt 7E
E AT R JE AL b, A 0 B I B AT O 25 03
T NTIL 2R BN S P R W e =g AN 0p= A o -9 1
FE A DRIZR I 2 U, 28 10 R A 4 1) ik 45 1
IS EA G AU R B 58T B &
12 2 MR AR, 8 2 LA 2 AN T8 ERAE R o0 B B
JG, AT AT NE AL R L A i 1 .

T4 ST HEGRA S AR R i A AR T 22 A
T, F ARG R W, X B AR & b AR A K
5,45 T FE LSO B FRIUF R A>C>B>D,
RIR% 26 > s BERRES > X9 3% > GALE 4 R FE R, W
FAHHEZE CXHERANAERKAAGEEZM(P <
0.05) 1M 55 &b 2 A4~ B 28 A9 38 480 R & 3 (P >
0.05), SHEFEAKFRMEZEILE(ES) R, HE
A C B HA B2 5, M E B.D KK
) A 25 HARIR B G B E KT, HEA,
B C R[RIZK % 5 AR g | b A% A= K 5 ) 11 5 55
WFFEI R 4 >3 >2 > 1, MR D X5 AR = Al
AR SR W AR KT 53 51 R KO 2 F0 3, IRt A
M7 =k B 45 Rk F , A,B,C,D, F1 A,B,C,D; 43l
JEXT RO AR A AR A K o R LG . (AR
Jit JIES 1 8 ) 68 A T A, e it A R 28 5 8 2 A
JEH SRR, B S PR A e o — B DA A Ge i
IR AR 2 (B UGG ) T 28 % A5 K BV b
I EHENERL R, PR, 256 25 18 48 UF LA Rl S R
AKOCIR B, B &k B OABCD,, B J% 3R 14
kg - A+ IEBERRES 1.5 kg - AR T E NI ARSI
T B 5 %

F4 BERARDHHOWES HEHESF

Tab.4 Variance analysis of height and ground diameter of young Neolamarckia cadamba plantation

FEAE — Lar] — iz

EH M Bl B F P OB AmE F P
B IE R 0. 834 12 0.070 31.878  0.008  757.274 12 63. 106 17.602  0.190
R 31.437 1 31.437 14 411.504  0.000 22 702.360 1 22 702.360 6332.359  0.000
E(A) 0.535 3 0.178 81.772  0.002  528.799 3 176.266  49.166  0.005
X5FE(B) 0.030 3 0.010 4.564  0.122 25.497 3 8.499 2.371  0.248
SRS (C)  0.265 3 0.088 40.453  0.006  188.005 3 62. 668 17.480  0.021
Sifk# (D) 0.005 3 0.002 0.722  0.603 14.973 3 4.991 1.392  0.396
PR 0.007 3 0.002 10.755 3 3.585
SEJ Y 32.278 16 23 470. 39 16
paRay i 0.841 15 768. 030 15

DAEH R =0.991 (&RIER = 0.961) 34 R =0.986 (ARIER = 0.930) ; 2) 38 FT A MAE-F 7 Fo; 3) 3505 AR B F 7 Fa

£S5 BEBARKEZEHERZAEKRANSELER
Tab.5 Multiple comparisons of growth of Neolamarckia cadamba at different fertilization levels
WE/m 42/ mm
K- S L I BEIRES AL S PLE RS A
(A) (B) (©) (D) (A) (B) (©) (D)
1 1.11£0.02¢  1.34£0.02a 1.25+0.02¢ 1.38+0.02a 28.29 £0.95¢ 36.35+0.95a 33.02 £0.95¢ 36.20 +£0.95a
2 1.42+£0.02b  1.40£0.02a  1.35+0.02bc 1.41+0.02a 38.02 £0.95b 36.58 £0.95a 36.74 £0.95bc 38.92 +0.95a
3 1.46 £0.02b  1.42+0.02a 1.40+0.02b  1.43+0.02a 40.88 £0.95ab 38.35+0.95a 38.33 £0.95ab 37.74 £0.95a
4 1.62+0.02a 1.46+0.02a 1.61+0.02a 1.39+0.02a 43.49 £0.95a 39.40 +0.95a 42.58 £0.95a 37.81 £0.95a

1) R NI A T I + 43R B 9 86 LA — MR R T84 , K7 R FIKF 8 £+ 7 2% (Duncan’ s 3% ,P >0.05)
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3.3 AN ENEEAESERKRERMXER
XA AL ICHLIE T FH -5 8 SR AR iy R A ]
1K RIEATGET 0T, SR SC 0T 45 R, 4528
ERLIGE T 5 R AR AR R B IEMR R R (K 6) , H
Hh RS e WA R B T R S R R AR AR G
PRI BN 25, 3 5 i 5 22 0 4 R — . fH
MARHEINA R BORTE , 3 T BORAR S LR KT S, 3
F6 W R B DT RR R T AU P, R[] )5 R R

i, AR AR A2 K 7 T, 4 28 1 s sk g I T 5 A6 3
R FHZ A A 7 it 4248 BR800
F AR I AR RO R BEAT T 0 AT, 45 B B R R AR
VB Ry 55 25 28 BU AT Ak it FH S 1) 14 328 40 ] A 7 7
B (vn) v =1.016 +0. 031, +0.221x, (R* =0. 835,
P=0.000); #42 (yy), ¥ =26.193 +0.991 x; +
6.052x,(R* =0.832,P =0.000) , =rf:x, Fl x, 4
IS ZEAN S B St 2

6 MEESHPALEKEMNELI
Tab.6 Correlation analysis between fertilization levels and Neolamarckia cadamba growth
2 L T e B
TR ERAH G R B R AEIEE AT BRLAH G R B AR
G 0.737"™ 0.031 0.770* 0.991
LB 0.185 0.019 0.176 0.545
I WER S 0.540™ 0.221 0.488 " 6.052
il 0.018 0.015 0.059 1.453

1) A85% 547K A Pearson %, s & THE F A% ; 25 )2 57K A Linear Regression %,

4 Hig5%ER

4.1 A EZHEEEEKL EMERER=

KEAHETER S F &, Bom ek By
A5 5 HA AR, AT 70% B AR,
A3 B PSR B, T L2 TR B 104 T s e
FRE AR A= 7 32 EEAR AN, L3 7 4RO 8 ik
40% " ARAEAE A SO, K R i 4 T
TR AR 25 RO R R o IR, R R 2
F & AR, 45 5 FHA R HENEROR A7
DL AL - TCHLE A AL ™ i, ik 3R [ 52 3R bR
b AT AP e S 1) T A it

AU E SR, 5% 02, vl it m R4y £
FEPEFN A8 2t M s - A vk o | L3R
B M B FRAGER S AR Y AR, A LR
TEACH e R S5 2073z IS T —E 1
BUR . SR FE R BO A 7 h Bk B 1 & B T R
WINFIAE AL & & FR R rh i) 2 i, 7%
HEIAEMPELSERERIN, & 8L S 2 N R
AL - TR R G E4 )R B2, 5 ER
FH 3 T 4 e 5 SRR b, 2 T 38 R ) R AR I A
L1 % A AR

AXTTA P AT, A HUIE AR )
AL NEEYEE MR RN ERELE
DAL TR 2 o w3 E N T AR A
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17, B R BN TARTANRRURE: R & (o ) R P2 AL 7 f] 9 25
6] R A, B PG B MO, &5 iR K E
M RS FTAL R T A 7= R R g s SR BURL
SER TR B MR T A B dE R A v
REJ . PRl , NGBE BRI HE IR A B 1 &k K A LA
AR A TR A, ATk 21 F S S HE Mt S
FERIBORIE 1 B 19

A5 PR H i) B, K AF 9T X BT R B I 0 3 3G
FEAEA MU S T AREC A il T A, 25 Rk
P, A ML ICHLAEEC it AT L 52 2548 i 2 52 K 4 ) A AR
BRI . BT ARG R I, A B AL R
At X TR A K AR EVE IR AR AR, HA T
A, WA HLIE B it A 2SR BB A 0 4%
W e AR K EA B ENREEER. HiL,H
HUIE A F MOl A 7= BA ) R A5
4.2 BERARREHERLIEBHEHFIE

Tt AEAE Ry 32 R AR A 7= I A R E BT Bz
— A P RS REAR HE M A K R 2 S VR 7 1, (L
il I AN (S AR A K 38 2 %) B 458 1 B 71 T 52
Wi 00 DRI, R RIE 5 7 B4 R T U A 7 AR
PRI 5 e 02 2 Bl A MR 408 4 PR Y O T I A5 1]
B FEARZHENE R 7 v rh S A 2R T A
P4 FH [) 1 A2 i A a6, 3 1 5 A0 B A5 s A T &R Y
TR RIS 4, SR Wy 7 |
T2 7 15 2 SR BGHR 36 A AX B 4 1h X 56 1
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W, BT RES P BRI RR 2 . AN L
FEbRIE SR g H, A A g PR 3R R K P X & i
TEPRAYSZ I I 3R W] 25, e T4 b 1Y) 2385 7T R 05 —
WHEAREAL . X AT RESE AT SE T TGS AR R 1
SPSS FE /AT b, ARG L B[R] 0T 3 ZE AR Bl AR v
AR AR I A S At I S50 2H B i — A E R
TENMENE J7 28 A8 ARG 0] L, 22 [ N S PE 45 5 Se it 2
BOR i A A TR0 A I, R, 255
JEHRARARAMRDE (G245 ) I T A, e ik
FHALC, MER B RARMGEIE 7 % X TR &k A
SEAF R JT BETEARAIC 30 R T 11 [ I 2 252 [ AR IE
AR, 3 75 i — 2P B AR
4.3 AN EZHNEEAESERZRERKHXR
JEAFRA0E bR SR R 1 Y — it T A
R e T R SR R A G R R
Hpppom B RR R R ERRHEZ R R 2K
F-H ] ERER B, i3 HGE T2 09 05 25, 45 RO
NEALSEON pREY L —TTEk 22 TT AT A5 o A (e U A
AT LUAE— e R T i AV 0 9 A KR
AWEFE 53 3 LA BT B0 i AL A S H AR R A, i
IR () ) T BETRES (o, ) BT NE AP Dy 4 A 5,
A A (] AL B AR R FHLAR S 2 A A5
TZ I A5G Z AR () AR (yy) 5 2
(T A 5 R, 435K vy = 1. 016 +0. 031x, +0. 221x,
(R*=0.835),y, =26.193 +0.991x, +6.052x, (R’ =
0.832) , b n] HEM, M &k A,C, FE N BEAR
LIARIGIE T 58 B, 3 AR 47 J5 AR 1 A28 ] 3k 3
1.78 m F149. 15 mm, [a] i, oy 2 813 07 #& g2
PHAEZE 2 AN TR BB/ AT R B, i R B 5
AR e A AR AR A B TTRR S K T 5 3, I HE T,
NEFTBER BURAE K S SR A 7, BT A
Y T IR A RN 2 Y PR R AR R g 7K - I TE AL
WL, A J5 AT S S I A ZE A it
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