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Analysis of layer progressive discriminant relationsbetween the occurrence of

Bipectilus zhejiangensis and soil

DU Ruiging' ,CHEN Shunli** , ZHANG Zhengtian' ,LUO Qunrong’ , LIN Chunmu’
1 School of Life Science and Technology, Nanyang Normal College, Nanyang 473061, China

2 College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China

3 Forestry Disease and Pest Control and Quarantine Station of Shaowu City of Fujian Province, Shaowu 354000, China

Abstract: In order to explore relationships between the occurrence of Bipectilus zhejiangensis moth in the bamboo shoot and
soil chemical characteristics and depth. Two plots of bamboo forest damaged by the moth were selected to perform this study
in 2007 in Shaowu, Fujian. Soil beneath the damaged bamboo shoots were divided into 3 depth levels (0 —20c¢m, 20 —
40cm and 40 —60cm) in each 60 cm x 60 cm plot, and were labeled as Layer 1, 2 and 3 from the surface. Soil samplings
from each level were composited to test for pH, total N content and seven other soil parameters. Discriminant analysis

technique was used to analyze each layer, 1,2-layer combination, 2 ,3-layer combination and 1,2 ,3-layer composition. The
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results indicated that .

(1) Layer 1 had significant organic matter with the most effective combination discriminant of the total nitrogen content
and instant potassium; Layer 2was not significant in single index, but the most effective combination discriminant were still
total nitrogen content and instant potassium. Layer 3 had significant single parameter of organic matter, the most effective
combination discriminant were instant potassium and organic matter. Levels of importance on the target groups were not
identical. The individual indicator was significant in the portfolio which had great impact on the group, but not completely
decisive. Combination indicator played a more important role than the individual indicator.

(2) Layer 1 discriminant function can be used to correctly classify Layer 2 and Layer 3. Layer 2 discriminant function
can be used to correctly classify Layer 3, but not to Layerl. Layer 3 can not be used to correctly classify Layerl and
Layer2. Discriminant function had forward classifying to the lower layer with a certain degree of accuracy, but hadn’t
reverse classifying to the upper layer. From the surface to bottom layer, the damage level increased with the total nitrogen
content and decreased with instant potassium content.

(3) Discriminant analysis of 1,2-layer combination and 2,3-layer combination showed that Significance in single
indicator changed, but the combination of the index didn’t. The most effective indicators of 1,2-layer combination were still
total nitrogen content and instant potassium. 2 ,3-layer combination had the same indicator in single layer which were still
total N content and instant potassium, which illustrates again that the physical and chemical properties of soil affect the
damage level from surface to bottom layer.

(4) Compared with the results of variance analysis and multiple comparisons, discriminant analysis reflects not only
the single indicator statistically significant in a group, but also the importance of index portfolio. This result indicates that
significance of single indicator could not differentiate decisively between groups. Therefore, we conclude that the physical
and chemical properties of soil could affect the occurrence of B. zhejiangensis from surface to bottom layer, and the damage
level increases with the increase of total nitrogen and the decrease of instant potassium Using discriminant analysis method to
identify the relations between the occurrence of B. zhejiangensis and soil was superior to variance analysis and multiple

comparisons.

Key Words: Bamboo; soil chemical properties; Bipectilus zhejiangensis Wang; discriminant analysis
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Table 1 General situations of sampling sites

T e ) (;j‘fz) ety iy ket f*ﬁfﬁt
Sites Damage degree Soil type Bamboo density Slope position Slope direction Forest structure measures
1 4 Rt 1500 TH RE I — MY ) A
2 GiNEs Rt 1800 ¥ Rk I —IVEEAT ¥
3 d; 3 e 1800 Tk [ I —IIEEAT WAL
4 il AT 1950 3 [ I —IEAT T
1.2 #F5E05k
1.2.1 Ik

2007 44 H 13—18 HAEFTEEUY) 4 Hekfth | S Hebf e 1S BORER RIS AL HE, A7 B A 60 em
x60cm, 433 JEHA, B B3Rl oo 3 )2 12 AE0TE T 0—20 em (JEFETZ ) , )2 20—40 cm, 12
40—60 cm, JITHURE i BT I FH DU 40908 A R — - 85 BV B A 25 A B A A5 81 12 A A
1.2.2 WEHE

FRAE A N R ILFN EAO AT L bR - ARAR 3B 0 1, DU £ ARG pH (B .4 N 4 P 4 K R P AL
K A DU S e i 2z e i ) L pH (EINE FIR A 16 /R 7 e 3 4 N & R A BOW Bk 2 5 A bl
J S R E R R AT - NIRRT 5 5 4 P & (352 P,0,11) SR FH 3 SRR PR R 1A - B B bt L (3 I 58 5 4 K
R FHBBE\ I CRETE s K P % iR FH AR S AL I 5 3 AL K & 5k AT 1 mol/L LFREIR 4 — K MG ERE 1L
et
1.2.3  JZUGEIEHH bk

(1) 3R — IR JZ AT FIRI 50T, THEEA R bR (2 5 ) TR R 24 (AR FEARIEAS R G FH AR B, 4
SE FEALRR R AL 2 A1) BB 25 S5, B F (BRI R AR, RS fe/IMBE R 38 1o 7 28 19 I i, R
R R

(2) 5 1 2093050 R 5, XS 2 505 3 2 HEA TR0 1), DT B A 32 o BR0 1% 35 7 1k SRR N A8 A AE 45 2 ar A rh
FYEE PR [RRE AT LAFHES 2 J2 A0 5 pR 0, Y26 3 J2HEAT 0 3], DA TTBA A 12 oA 501 3 I 1 B AH 1 46 b A 45 )2
Sy E A

G)EEE 12552 246,52 B 5% 3 BAE, RI550 MHEATH 5 5387, 3K e 40 51 R EORUAH B 1)
85 o

(4551 2 552 R 3 RA G — AT M 8T , 3K S S R0 31 ok B5ORI A B (R HE 4 o
1.2.4 fEEBRESPARUE.

AR Z R G E RO R o oh i b SR RIEAE  AWERE10% LT R EGE.
B RIE 10% —30% VAT ; HL G « 5505 F RAE 30% VL L e A 100 AR 553,

2 ZER551
2.1 Pk R LR (EFETZ ) e 5 R ARG R
Arkrb 38 J 5 5 )25 F2 B RAL PR B e 45 SR WL 2, AR 2 AT LU Y, W VL XSUHY i i f T 7™ F W 26 1.2
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SRS EFRIE 3 4 SR (E pH {E 4N 2P M K AYLRM S RAUEER, 1.2 St
BRI IRUZ I pH H A K & /N T 55 3 4 S e N 4 P AV HLR IS SR T4 3 4 Sk,

R2 IR EXERNAUFER

Table 2 Chemical properties of soil in first layer of each bamboo forest site

£NFE EPFE &K &R HEL P ALK L
FEHLS G ERRE pH Total N content Total P content Total K content Available P available K Organic matter
Plot Harm extent X, X, X5 X, X5 Xe X;

/(g/kg) /(g/kg) /(g/kg) /(mg/kg) /(g/kg) /(mg/kg)

1 B 4.5 2.23 0.12 12.31 1.95 247.87 53.18

2 HY 4.42 2.70 0.12 22.15 12.42 312.07 54.07

3 L35 5.20 1.81 0.07 19.69 1.21 391.68 50.15

4 E=Yicy 4.61 2.01 0.11 17.23 0.74 422.50 51.16

FIBN AT EE R B AR (A8 5 ) TEAN RN b 1 P48 22 551, B F (BRI R AR L3R 3

A3 TR A BUT(X,) 75 2 IR 22 5 0 %3 SETHHESERR
K, BEAHBEME(P=0.048<0.05) ,{H 23 i v 2 0 Table 3 Tests for equality of group means
AR RECE A A R A N SR (X,) FIEaL F 4, d Sig.
K<X6>,ﬁﬁm@%ﬁm;ﬁ<x7>o A UL Bl KA )7 2% 4% ; jjz 1 z 2?2
B 3 M T AR fFFE iR 25, &N & & xj 2 250 1 ) S
(X,) FIBR K(X,) 050 AL AN F X, 0,059 | ) o531
F,=3439.135X,-24.421X,-820. 853 X; 1. 404 1 2 0.358
F,=-7544.299X,+54.377X,-3864. 033 = X 12.745 1 2 0.070
X, 19.470 1 2 0.048

XA I bR AR 5, B W E (P =0.011 <

0. 05) XF HHEEE 1 20 A E AR 100%
F 0 RS 1 4UR%E 2 41, 7E BB A 4 A s A | K A — R AEL AR 2 A 31 pR 4, DA R R R K

/M’Ettia PR B IR R, RTS8 %41,
2.2 Ak 12 (2040 em) A2 S E R X R

Pk L33 T 2 A02p B e 45 0036 4 N 4 AT LU Y Wy SON g gk 168 T2 5 1.2 SRE 515
ERME 3 4 SRR FF pH (H 2 N & P B K AHURMSRA U RER, 5 1.2 SHHAY pH AL

K S HE/NTE 3 4 SFEHL M4 N 4 P FAHLURE & EHERTH3 4 SR,

F4 IHRIELEHUZER

Table 4 Chemical properties of soil in second layer of each bamboo forest site

ENTE EPEE K TR L P R K AL
eSS EEERE pH total N content  total P content total K content available P available K Organic matter
Plot Harm extent X, X, X5 X, X; X X;

/(g/kg) /(g/kg) /(e/kg) /(mg/kg) /(g/kg) /(mg/kg)

1 HE 4.59 1.74 0.12 11.69 1.58 204.21 37.68

2 B 4.50 1.96 0.12 23.38 12.53 288.96 37.71

3 L=Yi3 5.33 1.13 0.06 19.08 5.42 304.37 27.24

4 B 4.67 1.33 0.11 17.23 1.58 368.57 36.37

FUR a0 B AR () ZEAN R 20 b P B0 22 Sk B P AEFIAR DA IR 5,

M5 TLJ%&J,/l\%f'éTfT(ﬁrF')fﬁlﬂ@%’]%fmﬁﬂ’]%ﬁ%ﬁfﬁ% WRAEAE AR B (2 42 N
(X)), HUCR AL K(X,) o Zond i ek ALl , e EH Bl R B 2 5 2 4 N & i (X,) AR K (X)),
FU R BT
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F,=6585.821X,-18.256X,-3841.764 RS SHEFHEBEEHERE
F,=1658.05X,-4.499X,-263. 501 (2) Table 5 Tests of equality of group means
S S Bk BOR B, Hf BB (P =0. 022 < F i e Sig;
0.05) X+ 2 RIGHB M ET AR 100% , W O
LR B BT 7 22 49 W7 10 55 3 T 590 43 4L X, o0 | ) 0,296
ANt RABFUER X; 0.011 i 2 0.926
RIRAZ (1) W55 2 2 4 AREHIEAT 0 3 4040 X, 0.375 i 2 0.602
25 4 AL A IE B R A4 ARIE AR (2) % X 2.859 ! 2 0.233
X; 1.665 1 2 0.326

95124 DFERE TN A4 A5 RS L B2 BB 3 R
H 4 FRIE BRI BI040, 55 4 DREHER AN A 1 4,
ER N T5%
2.3 Arpkd I Z (40—60em) f2pbE i S E R LR R R

Prpkrp 38 2Pk 22 P B 52 45 3R W36 6, 3R 6 AT LI Y, Wi VT BURS IR % i ™ E DS 1.2 FRML S 15
FREAEE 3 4 FEHh, 7E pH {4 N & P A K APURM S EAHE2ES, 5 1.2 S pH [EMHE K
Fr/NTH 3 4 SRR, 4 N 42 P RIE USRI S AR T4 3 4 SFEH,

R6 MIHIELEHLEER

Table 6 Chemical properties of soil in third layer of each bamboo forest site

ENTE LEPEE KT Y P R K AHLBT
eSS EHREERE pH total N content total P content total K content available P available K Organic matter
Plot Harm extent X, X, X5 X, X; X X;

/(g/kg) /(g/kg) /(g/kg) /(mg/kg) /(g/kg) /(mg/kg)

1 B 4.60 1.41 0.11 17.23 2.26 134.88 28.61

2 B 4.56 1.89 0.13 24.61 9.53 198.94 29.41

3 L35S 5.30 1.06 0.06 17.23 1.05 204.21 22.96

4 L35y 4.64 1.00 0.10 17.23 0.53 288.96 24.27

FIBN T EE R AR bR (A8 ) TEAN RN P i P48 22 551, B FE R R R L3R 7

MW7 ATLLEWN BT (X,) TE 2 402 i *7 SETHHASHRR

K EFBEM(P=0.020<0.05), H-'E 45488 (42 Table 7 Tests of equality of group means
) FEAS [FI4LH A B 8000 22 SRR B 3, MR AR/ F & &2 Sig.
(4 N At (X,) (P=0.124), Z5d 0 i, ? ii 1 z 32
SR B o RO LA RAHLUR (X)) R K 1 ) oare
(X)  MIALIEA Nk (X,) . [RER WL AL 4R Y, o000 1 ) 0,423
AR S 25 X TR ) o A B AE A R 25 . AL X; 1.962 1 2 0.296
JE (X, ) R K (X, ) 23 Rt n T X6 2.250 ! 2 0.272

F,=-66.421X,+4623.845X,-61526. 38 % 49-414 ! 2 0020

(3)
F,=-50.053X,+3487.346X,-35006. 41

XoF ) PR RO 06, AT B (P =0.027<0. 05) , %F 4858 3 J2 A0 40 3 0 4 IE AR N 100% , ARG 5K
(1) %55 3 2 4 DREHLEAT R 4020, S5 28 4 SRR 230 E w1 L, AR A0 (2) 056 3 )2 4 ke
PEATHIN AL 2550 4 A FEHL TR ERR N dL . RIE A (3) 05 1 )2 4 DR EF TN A2, 45 556 1
TS 2 BEMD AR IR AR 4341, 565 3 FEE 4 DFEHUB RPN EE 1| 41, IERIRN 50% , HKARA(3) X4 2 )2
4 AFEHIEAT VAN A, G5 50 1 5 2 50 3 AR A FBE AR FI N A0 4, 2R 4 SRR IR B SR 1 4L, IE AR
H75%
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2.4 PR RHE TR ERIRR ) B T2 AL T 5 5 th A 6 R

KEPRR R 4 T2 ORI IZ ) A T2 AT 00T, 4546 b (it ) 7R ) 21 B P 3 0 22 5
Vi, B F RN L 8

T8 FTLIA L, 4 P At (X,) AL K (X, ) 7E - f STe:i Zﬁf*:ﬁfff%ff@fm
2 El N 2E ok, B W EPE (P<0.05) , B &4

RO R T I E R B B o
B/NEE pH (X)) (P=0.052) . 20 e ik HIE X, 4,080 | 6 0,09
BABHIB R B A G R A N SR () MK 0 1 ] 0,04
(Xo) , A pRELHANT X, 0.084 1 6 0.781
F, =5.767X,+0.069X,-16.023 X, 2224 | 6 0. 186

F,= -23.438X,+0.324X,-42.554 ) Xs 9.886 1 6 0.020

Xk ) 53] pR BSOS, B, HLA # W 3 (P =0.001) , X X, 0.361 1 6 0.570

HHEEE 1 R 2 JE A A R AR H 3 3 O Ry
100% , AR (4) X5 3 )2 4 DFEHbIEFT R0 4], 255058 1 55 2 AISE 4 R 3 w3 o 4, 26 3 A
FEHBWIARF S | 4, IEFR K 75% .
2.5 Mtk LI 2R 2R AR S R A e R

XA AR 1 T2 (R 2 ) A2 SR ARIEA TR0 ST, B T8 A5 (28 & ) 7S [ A 1 - 2 80 22 5
PRI F (EAIAH R HESE L 9,

ME9 T LAFEH, &N & (X,) &P &FhH #9 SATHBEEHERE
(X,) TE 2 HE N E R R , /E\ﬁﬁ%*lﬁ( P<0.05), H Table 9 Tests of equality of group means
AR (22 ) TEAS R b i 35000 22 R AR F ¥ &2 Sie.
% MERENJE pH (X,) (P=0.070), 2tk N - 1 ‘ oo
W B AL R A N S () e 1 . oo
HEK (X, ), FU s BN X, 0.258 1 6 0.630
F,=83.737X,-0.155X,-57.920 (s) X; 2.193 1 6 0.189
F,=28.308X,-0.001X,-16.575 X 3.353 ! 6 0. 117
X, 2.061 1 6 0.201

XS 53] PRESORS: 36, ELA A i 3 M (P =0. 001 ) , %)
T 2 R 3 E A G R AR B0 43 2H IE A R R
100% , WAEA(S) X2 12 4 DRI AT R0 041, 255058 1 55 2 ASE 3 R 3 I ) 4 4L, 26 4 A
FEHBWIARF S | 4, IEFR K 75% .

2.6 Ptk 12 TEMNZBEErE RS E R A ERR

XA 3 T2 2 A0 T2 3K 47 20 5 43 10 SETFHHILHRE
B, B8RS (A8 &) 7EAS [R) 40 Hp it~ 24 8000 22 5k Table 10 Tests of equality of group means
R FAECFIAF R A6 L3R 10, F df df Sig.
M 10 FTLLA H, pH H(X,) 4 N &8 (X,) . i 8.035 1 10 0.015
erouopmeK L EARE Y 0 L
A REME(P<0.05) , HE &R (22 &) TEA R 24 X, 0.068 . 0 0,800
(P R 22 S RN B R ek E A 2 4l X 4.607 1 10 0.057
wAEF R, AR ES N TR (X,) 2P & X 5.514 1 10 0.041
(X,) FIEEAL K(X,) A8 hk2 4, 4 DI R B I F L oem ! 10 0.508
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F, =26.666X,+491.453X,-0. 149X, -39. 459
F,=-2.185X,+183.088X,+0.052X,-15.526

X 50 RS 56, B B (P =0.001) , IERRHIHIR K 100% ,

FB14REMpH H(X,) ENE&E (X)) &P FEX,) EK&FEX,) HA P (X)) 8 K(X,) ff
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