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Abstract; Canonical correlation analysis was conducted on the relations between contents of 4 isomers of megastigmatrienone
in flue-cured tobacco leaves and soil physical properties and nutrient conditions. 363 soil samples and its corresponding 363
flue-cured tobacco samples were collected from 12 cities in Henan Province in 2004. Soil samples were collected at 0 to
20cm depth in field. Tobacco samples were collected from 8 to 12 leaf position. Results showed that the contents of
megastigmatrienone 2 and megastigmatrienone 4 fell with the increase of pH(5.15 to 8.30), calcium, magnesium, iron,
aluminium and with the decrease of sodium. The contents of megastigmatrienone 1 increased but megastigmatrienone 2 fell
with the heightening of soil organic matter. The contents of megastigmatrienone 2 and megastigmatrienone 4 were improved

by the boosting of the soil particles ratio between 0. 05mm and 0. 001 mm.
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0 i SR, B R 7 A — R AL T T AT R S A M — AR B

NTF R TR B R A A PRI o A BT <o b{“ ﬁjf/;
H—XESR AR ELTEROEMES—~ Oﬁj\AA ) o

B ARG & X B MR 3 4R R\ KRR AR R TT

a (Z7) b (ZE) ¢ (EZ) d (EE)
HA R MER, mEASYAE>ERF KA
VR, Bl BRI S A
Eg= ﬁém % lElfﬁE 'ﬂﬁ é % ;S—I!Iﬁ E ,\ ? E'(J 1 _% iﬁif’: Fig. 1 Isomeric compounds of megastigmatrienone

Pyt TS AR I 2 7 AR i T B O W R R LA Ak

)5y A AT = 31 A -9 0 - SR ] 7 5 S i 3 ) = O R = v Y A -
PR R = AR R R E KRR BRI ) 2 REEA . S OR 5 R A 45 2 e 3815 R R A 45 (R X AL ]
HLE R, SO R R AR BRI R R R R BER R Wi, EERAN T A FES Y
BT R B P ER RN FLS B e EEAMRE BETMEE S AT F G MRERGE
KM RS FESYRXEROTIRN A RE, L EEHRSEHE SRS ENXR. Fit,
YR RG 5 HTE 5 M B B =06 & & 5 TR R SR, DU 48 & 3R E & <R B4R 2B i 42
Rigte o

1 #HR5H=*

1.1 MERERE

2004 SEFETT FE A ¥ BE =T (R BH TR ILL O B VS E GBI E O BER L E P BN EE 12 A7
TR, BB R MRS 363 A, IR EEHZ (0 ~20em) T3TAHE A 363 4, A T3] 2. Okg, X N R
EEIRMERE L 363 SRR B BT 8 ~ 12 M) AN AL 5. Okg,

SRAE R E AR — 2 T SRR Y M . ISR M TR A 5 2% B 7 DX B ISR AE A, S 2Z W]
WD ;s IR 10a DIRAR M- FAE T AR MW & LSRN R, AR AR ROW & 2 JE R 4T 3 R
PR RZ ;s Z R4S 6 58 IR E g A YO, I 7E 23 T 3R A RER A SR 3 T #ATRE a0
WhE o

KA S BRI E R R AT E R IR A £ . SRR & A L3R S B B[R] — 4
1.2 HEEEIE

(1) B3R AT AR . pHAE EVLUR 2R A RE B0 AR & PHES 3 4 B LR 4 AR
FAHHT B, TR A R B B IR AT I s e B BBV R BRCR AT L B
M,

(2) B G =R i 50 B AR 35 A 3 A A o8 SR ok F AR S #E AT U E , NAR MR EE2R . BT NSRS
HP5890-5972 X J& Bk F{Y o

GC/MS ZpHr & an T - B i%4E HP-5 (60m X 0.25mm. i.d. X 0.25pm d.f. ) ;S KX #i# He,0.8 ml/
min ; FEAE LR BEE 250°C 5 B4 2R EE 280°C s B FIRIREE 177°C . FHEFZF PR 50°C 483 2 min J5 LA 2°C/min
FFZE 120°C , 4335 5 min J5 L4 2°C/min F+F 240°C , {335 30min, 233kl 1:15, 9 E 2ul, HERE:70eV, &
Bt : 50 ~ 500amu, MS jfE : NISTO2
1.3 Stttk

R TET 47, 48 13545 pH fH (2,) EHUR (x,) HRA (x;) HEBE (v,) ERH (25) HAEF
(%) 2B (x,) 2B (x5) BIE—AA R, 1B LB HE 7 & R AR AREHE Fe8 & (y,) BEKTF
0. 1mm(y,) A4 T 0. Imm F1 0. 05mm Z[8] (y; ) VKRS T 0. 05mm 1 0. 01lmm 2Z 8] (y, ) VBRSNS T
0. 01mm F1 0. 001mm Z[A] (ys) KL/ T 0. 001mm (v, ) B LMK F 705 BB AL R L LIFF FOTR
BERATER(2) (%) () BE(z) Hh(25) () EE(2) B (2) BIE—HZ R, IEE S =RERY R
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AIFE G 1(s) E S 2() E S = 3(s) E =100 4(,) BIE—475 8, R DPS #17
BRI ST, M S SCk ™ AT
2 BRE5HH
2.1 HERSSESE S =MEA BRI E 0
TSRS 5E G R IRBAER TSR LR L, ARSI UE S LR SE GRS ER
BHAIFESC RO, 56 1 F05E 2 AN BURAE G RECER A B TR B KF, SR 2 MDA B3, s 2 A A A
KRBT A B SR b P A B ] B S5 B 77.25% , BRI G XF R 2 %o S 0 A8 B i R BT A B A
ERBT XPA AR AR EEE R
B TR R IR F, AE T B L, X Bk FAR AL 1 ST R 50 45t BRI A SC AT m, 1
L 3R RR A R S AR B 2 B A R r, S5 R LR 2, B3R 2 AT, 56 1 L AVAR B A4 AN T
u, = 0.917 %, —0.264 x, —0. 123 x, =0. 072 x, —=0. 230 x5 + 0.050 x, + 0.075 x, + 0. 096
p, = —0.3111¢ -0.357 1, + 0.811 ¢, —0.344 ¢,

®1 IBFSSEREEE-EWSBARBEXSHN

Table 1 Canonical correlation analysis of soil nutrient and megastigmatrienone in flue-cured tobacco leaves

JLRIAER RS (A) KGO H 1 BE(df)

Canonical correlation coefficient Chi-square Degree of freedom P
0.5972** 220.296 32 0. 000
0.3596 ** 63.295 21 0. 000
0.1431 14.171 12 0.290
0.1386 6.841 5 0.233
w % 78 0.01 fBFE/KF; « R 0.05 B FEKFE; T  # = indicated significant at 0.01 level; * indicated significant at 0.05 level; the
same below
®2 HATEBNMEHARNTERXMRAOBEXRE
Table 2 Canonical variable and their correlation coefficients with related traits
SRV ] SRV T JuzN A I JAVE RV
MR Canonical variable | Canonical variable Il Canonical variable III Canonical variable [V
Traits Ay =0.5972** A, =0.3596 ** A3 =0.1431 Ay =0.1386
m; Tui m; Tui m; Tui m; Tui
% 0.917 0.907 0.575 0.382 0.018 0.108 -0.321 -0.064
%y -0.264 -0.372 0.688 0.799 -0.311 -0.040 0.433 0.350
% -0.123 -0.345 0.137 0.336 -0.002 0.136 -0.618 -0.539
x4 -0.072 -0.403 0.351 0.387 -0.225 0.085 -0.177 -0.013
x5 -0.230 -0.220 0.014 0.427 0.600 0.596 -0.114 -0.024
%g 0.050 -0.058 -0.063 0.108 0.479 0.574 0.372 0.332
% 0.075 0.385 -0.096 0.103 -0.358 -0.147 0.343 0.430
xg 0.096 0.201 -0.201 0.158 0.369 0.345 0.162 0.314
L; Toi l; Toi l; Toi l; Toi
ty -0.311 -0.340 0.792 0.199 0.219 0.798 -0.276 0.455
t, -0.357 -0.738 -0.092 -0.161 0.438 0.612 -0.536 0.237
13 0.811 -0.225 -0.593 -0.011 0.360 0.848 0.045 0.480
ty -0.344 -0.602 -0.113 -0.039 -0.794 0.641 0.796 0.473

TEREN B EKFHIZE | X MR (uy,v,) B w SIRIAEEE o AR R BT UE H, E5 1% pH H
(o)) AR BOIEARSE  FESE R B 0. 917, 55 w, FT B E 2 A T 13 pH (HRRAVER S PER, RN REH 1%
pH (RS, u, FFTE BB ISt v, SIRIAEEE ¢ AR KRBT LA B, ESE G =M 2() IEE =
ST 4 (1) BRSPS M R B 51 0. 738 i1 —0. 602, A I v, ] ABRAE AR T M5 M B 5 =0
il 2 FIE =000 4 SBGEER . SR P E S 2 AIE E =R 4 S BRS v FEWZH
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MEfRtas, X—LIEAA U 1% pH ([ 5B EHM E S =M 2 MIE S =R 4 SBXRBY), R HE—
SEYLEEN, BE 3 pH (ERR R 155 o B S =050 2 fE B =R 4 522G H. X3 8EKF
HIES T SR AR B A AT

u, = 0.575 x; + 0.688 x, + 0.137 x; +0.351 x, + 0.014 x5 — 0. 063 x; — 0. 096 x, — 0.201 x4

v, = 0.792 1, — 0.092 1, — 0.593 1, — 0.113 1,

FES 2 XA B (uy ,vy) Y, B u, SRR EERE », AR R BT UUE B 5 HIEEVR (x,) AR
IEAR MR R BN 0. 799, 4 u, ATHA A FEHR T LIAVR S B IRMSE AR, S LA UR S
BIRE, u, AV BRI IMES . B v, 5EEEE  WAHXRETUEY , E5E =/ () fFERR
FIIEAHSR , 5 B G =080 2 (1, ) FA7ER R W TAHSE AR R B4R 0.199 F - 0. 161, [H it v, 7T LABERAR Ny
RTEFEENPE G =R 1 MEE =/ 2 FEMNSGEHER. BIEE M E S =M 1 SRR
E G =000 2 SRS, v, FAEA SRS IESE . X—-EHA5 At REIRSRSBEENE S =K
il 1 ME S = 2 SREXREY, RMEE—EUEN,lE LREVRSRVERS, BE AN HE G =%
Fil | S PG INAAE, TE =R 2 &S 2R KA R
2.2 BT R RBURA RS B S R R SRR 5 T

I PHES A B ORI RS B S =R A R MR S T A R LR 3, NR R LU LR
H5EE =S 2B RE 1 N EAMXREOA R TR B EKE, 56 2 MBI REGAE T
BEKF,GEF 2 AN EE, ARt 2 NSRS R BN & ARS8 5 P4 AR & 8] S AR E B W
78.39% , Rl X I 2 X BB AR B () REGHAT AT A b R T X 2 AR R A AR Y EEAF B

H 4 W50, 56 1 BRIAR B A BN T

u;=0.191 y, + 0.104 y, + 0.310 y; + 0.212 y, — 0. 714 y5 + 0. 550 y,
v, = — 0.633 4 — 0.381 1, + 0.549 #, + 0.390 7,

LB B EKOE WSS 1 X BRI AR & (uy ,0)) W, B w, SIRIGEEE v AR RBOTUE B 5 L8R AN
F0.01mm F10.001mm Z[8] (ys) # H ORI E 7 & BAFAER S R FAHE M RECh -0. 838, u, AT HEf#
JFBHGR T HHRAAEANTF 0.01mm F1 0. 001mm 2 8] )+ HEBORLH & BMSEA IR, BIBEE LR AN
F0.01mm F10.001mm 2 [&] ) +ER0RE 40 & B3, u, FAE B B ARS8 v, 5IRIGEIRE ¢ AHR
FEETLVE, E5E E =M 2 (5,) ME E =M 4 (1) FHEXERR, XRS5 -0.475 A
-0. 340, F It v, BT DAFRAR S lid T 5 0 B G =R 2 B B =0 4 S 'RNSEA R, BIEE Wt
HE G =M 2 E B =M 4 S20RE, v FEHBEHREESE, X—&EA60H LB EN T
0. 01mm F1 0. 001mm Z [A] (¥ +3EMORL F 73 & B 58 5 MM B O =000 2 E G =50 4 SRXCREY, Rk
HE—ETEE W, FiE £ RN T 0.01mm 1 0. 001 mm 2 8] {) + PR H & B IR, BEETHE S
R 2 FE G =M 4 SR 2 I

KB B K5 T BRI AR B R BT -

w, = 0.108 y, + 0.322 y, + 0.258 y, + 0.775 y, + 0.274 y; + 0.379 y,
v, = —0.506 1, — 0.289 1, +0.028 1, + 0. 812 1,

FES 2 XTHAAR B (u, ,v,) 1, B u, SIRIREEE v AKX RET LB, B S 18R AN T 0. 05mm Al
0. 01mm Z[8] (1, ) B 0L E 4 & B A FE R R M IEAE DG, AR R BN 0. 903, Bt u, FTHEAR Jy FEHA T+ 4%
BifEAF 0.05mm 1 0. 0lmm Z [B] ) + 3R A 40 & B LR & R, BNFEE LR 2 A F 0. 05mm Fi
0. 01mm Z A ) IR E 73 & B IR, u FA7E B BRI I B v, SIRIGEAR (. MAX R BRI LIE H,
ES5E =W 2(s,) ME G =000 4 (1,) FAHRPERGR , AR RESH 72 0. 551 F1 0. 534, (K i, v, AT DA PR
A T e S I B AR 2 B S AR 4 SR MG AR BIBEE M E B =R 2 fIE S =
R 4 R, v AAE A BRIk . X—Z AU R F 0. 05mm A1 0. 01mm 2 8] ) +
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HORRLE & B S E AT E I 2 MIE TR 4 SRR, R 7E—ETEE N, HEE Lk
24 F 0.05mm A1 0. 0lmm Z [A] 5 EHOR H 70 & B RS , B AN FEE =G 2 MEE /M4 & &
EHE N H

®3 ITHARTFIHRERFNARSEEEE =KW BHABBXST

Table 3 Canonical correlation analysis of soil CEC and particle component and megastigmatrienone in flue-cured tobacco leaves

SR RB) FIHGR) () ,
Canonical correlation coefficient Chi-square Degree of freedom
0.3344** 70. 887 24 0. 000
0.2479* 28.522 15 0.019
0.1239 5.957 8 0.652
0.0366 0.474 3 0.925
£4 ADTENSANTEALEROBXRS
Table 4 Canonical variable and their correlation coefficients with related traits
SRV ] SRV T JuzN A I JAVE RV
MR Canonical variable | Canonical variable Il Canonical variable III Canonical variable [V
Traits Ay =0.3344** A, =0.2479 %% A; =0.1239 A4 =0.0366
m; Tui m; Tui m; Tui m; Tui
¥ 0.191 0.021 0.108 -0.019 -0.039 -0.285 -0.054 0.210
Y2 0.104 0.128 0.322 -0.661 -0.433 0.381 -0.558 -0.609
¥3 0.310 0.516 0.258 0.039 -0.384 -0.547 -0.256 -0.19%6
Ya 0.212 -0.158 0.775 0.903 -0.498 0.328 -0.571 -0.063
¥s -0.714 -0.838 0.274 -0.067 -0.460 -0.371 -0.361 0.269
Y6 0.550 0.463 0.379 -0.325 -0.453 -0.272 -0.405 0.526
l; Tyi L Tyi L Toi L Tyi
t -0.633 -0.280 -0.506 0.209 -0.304 -0.344 0.018 0.872
t, -0.381 -0.475 -0.289 0.551 0.577 0.079 0.349 0.681
t3 0.549 -0.086 0.028 0.244 0.386 -0.214 0.658 0.942
ty 0.390 -0.340 0.812 0.534 -0.652 -0.179 -0.667 0.753

2.3 +HEH LR S ESE T =M A BB T
THEFR SEE RIS B IAME R AR IR 5, NRPAT LA B 1B R TR S B ESEE=R
AR B A SRR SC R B L 5 1 IS 2 MR SC REGERA R T B3 KF, S5 ) 2 AR B35, bl 2
AL RIAR S R BT & AR R TS B B B AR5 R 83.93% , BRI XS A 2 X S AU AR B () R BT
IITEEA F BT X AR R AR FEF R .
HIZ% 6 AT, 55 1 SR8 B AR AT
u; = 0.102 z; + 0.360 z, + 0.621 z; — 0.192 z, + 0.050 z5 + 0.458 z, — 0.434 z, — 0. 195 z
v;= - 0.243 ¢ - 0.765 t, + 0.300 ¢, + 0.515 ¢,
TEREN B EAKFHZE | XM AR B (uy,v,) H, B w, SRR EE 2 AR R BT UE H, 5 L
(z) BE(2,) Bk () BB (z)) B RBAFER R M IEAEE, AR R 40514 0. 658 ,0. 591.,0. 530.,0. 486, i} u, AT 2
fif o FEAAR T LIS B R RS B R RSGE S HR, B REE LIRS B R RS BIRS o FEER
&S, B v, 5EEEIE ( AXREOTUE N, B 5E Z =R 2 () ME S =800 4 (1) MFER R
FAHSE  FR R BT A -0.768 F1 —0.557, Hutk v, AT ABRAF AR T E MM P E S =M 2 MES =
W 4 SRNGETER. SR PEE=/AE 2 MIE S =M 4 S8 RRE, v FEV BHFREEES
XAV RS B B B S REBE AT E =M 2 AIE C =R 4 S BERAREY, R TE
—EVLE A, HEE LIS B Bk R A BRIRS, B RN P EE =M 2 ME S 4 &8 2R
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JEEN
IRE B E KR EE T SR AR B A B AT
uy = —0.557 z, - 0.111 z, + 0.308 z, + 0.476 z, + 0.248 z — 0.446 z, + 0.225 z, — 0.214 z,
vy = 0.445 1, + 0.401 ¢, — 0.029 ¢, — 0.800 ¢,

FESE 2 XAV B (u,y,v,) W, B w, SIRIGEHE «, WAHX RBOTUE 1, B S5 LB (z,) S BAAEKE W
FAHR AR RECH -0.723 8 u, AT EfF N EERAR T BN EERRNSEESHR, IHE HIER SRR
= u, FTE BB B v, 5IRGEEE WX RETUE L, E 5E =000 4 (1) FE E =410 2
(1) FFTER R A MR R —0.243 F1 - 0. 180, H It v, AT LAMRME WA T R A PEE =
Wl 4 FE G =060 2 SRMGESER, BIBEERAMPE T =/ 4 ME T =KW 2 SENRE v AEHR
BHRERESE, X—-SHEAGHHIENESESEERTE =AM 4 ME =02 SEXREY), Kk
ME—EBEN,EE LEMEENRS, BEHEN P E =4 4 FE & =% 2 5E2IE e,

®5 THTRTERSESREEE =AW ENABBXIN

Table 5 Canonical correlation analysis of soil mineral element and megastigmatrienone in flue-cured tobacco leaves

WHEREON) FH M) (4 ,
Canonical correlation coefficient Chi-square Degree of freedom
0.4868 ** 178.357 32 0.000
0.4389 ** 81.969 21 0.000
0.1155 6.100 12 0.911
0.0618 1.351 5 0.930

®6 ARTEMSHAMTEAXMROBEXRY

Table 6 Canonical variable and their correlation coefficients with related traits

SRR T JAVER T SRR T HAVERIV
VERIN Canonical variable | Canonical variable [T Canonical variable Il Canonical variable [V
Traits A; =0.4868 ** A, =0.4389 ** A; =0.1155 Ay =0.0618
m; Tui m; Tui m; Tui m; Tui
2z 0.102 0.486 -0.557 0.261 0.270 -0.322 -0.417 -0.492
2z 0.360 0.658 -0.111 0.299 -0.222 0.117 0.424 0.150
23 0.621 0.530 0.308 0.405 -0.704 -0.412 -0.259 -0.308
z4 -0.192 0.591 0.476 0.528 0.589 0.304 -0.037 -0.225
25 0.050 0.223 0.248 0.493 -0.042 -0.471 0.141 0.101
Z6 0.458 0.241 -0.446 -0.723 0.019 0.261 -0.046 -0.114
z -0.434 -0.336 0.225 -0.040 -0.164 -0.257 -0.419 -0.488
zg -0.195 -0.127 -0.214 -0.021 0.079 -0.500 0.617 0.102
L Toi L; Toi L; Toi L; Toi
t -0.243 -0.328 0.445 0.024 0.654 0.830 0.563 -0.451
t -0.765 -0.768 0.401 -0.180 -0.421 0. 466 -0.134 -0.401
t3 0.300 -0.265 -0.029 -0.023 -0.469 0.710 -0.783 -0.652
ty 0.515 -0.557 -0.800 -0.243 0.419 0.668 0.227 -0.428

3 AR5t

3.1 3 pH EXS RS MR TR B R R P AN T T B o — 39 pHL B J8 JAAR 240 0 35 T8 WL 17 O FF T [
SIS AR X 3743 O s SR 3 pHL R PR AN TR ACPE RV P TR A X 3R i o A
REGZEREM, 13 pH ([H 5155 M B S =)0 2 ME =008 4 SEXRET, HEE L% pH (H(5. 15 ~
8.30) Wk, K JE M B B =0 2 ME S =000 4 5 B 2 IRRA S X Uk BT B A 7R 55 IR M Y
THR P S EAH TREE L= 2 ME S =004 K& 2.
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REEE KRR S S DREA TN, DIRATLR R, EEA R, AR THREE, 50
AR, BIRE T EE KM T A —Fh L ARG A B AR in ok, 133 GE AR B R B FRE R RABER™ .
KRR, TEAEVREESERHAMTEE = | flE =M 2 S ERXRREY, KB E—EEE N
(0.54% ~3.61% ) , % THE YR & BRI, EEHEM P E S = | 23 MKAYE, ME & =4 2
HSERSEIERMGEE . B, &4REER, BRAA PRI A 36 5 FFE %08 0 i 4
SR ARG EE AR SR, BN TARFNES R, M D PR & B RS ST, X
B THE—H B
3.2 RIGLEFEFE P LHOR AT 0. 05mm Al 0. 001mm 2 [6] ) - EWOR 40 & B 585 B 5 =/ 2
ME 5= 4 S RBXERBY), KB E—EEE N, FE L824 T 0. 05mm A1 0. 001mm 2 6] f) 1 365
BESSBIORE, EEENHE SR 2 ME =R 4 S BREINMKESE. PERS G ok
4F 0.05mm A1 0. 001mm 2 [&] f) - SOk JE FHUBREL . FPobRL 4B BL AR R o AR I 45 R +
HOR 24T 0. 05mm F1 0. 001 mm =[] i) +- kL 7 435 BB (L VG I 7E 8. 08% ~92.93% 2 [a] M B /b & &
BB, LR PR ER LB BRI LA, W RWR R TEE =R 2 IE S =R 4 K& &
K TR 4 RN TS M SR R, AR SR A ORI L R B 2, B B R MM R K
3.3 FREFHRTREEYAEKETHEE BB WA, SRR E M e A R A SR A
RISt E R REZEM, HREIRE P TR RS m N EFERERY . RS R RN LS.
B BB ISR SREHTES SR ME S SR 4 S B LRBY, R E SN, S 1%
HE B Bk BEEBIIREMMESBIEE, BE AP E TSR 2 MIE TSR 4 &= 2R ERBEE,
BT RERE T TSR LR A 2 N R 0, B S BT R B T B B SRR 2 FE S =R 4
R,

BRUETFSCA NI + 72 pH {H 5. 15 ~5. 43 XA K RS R ERmE " R ELWEL
FKIERSEFE M 8 B A KAERD R £ A 1257 R 45 B S RS A K R i i %
FER AR EXEAIEERET , 7T LR B M A4 K % 7 04 AR (0 AR, 10 6a 22890 R i F
B, HETTE AR . B8 =REREHE PRRE=Y" X T ae 2R s R S E 5 =5
SRESRERERNRER.

SCH TR RTE R BRERE R IB O T TR, T — ST E S =M S R X R, 56
NS AE T IEERUR ] B & w2 AT LEEFHEEE & =& & N7,
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