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Abstract ; The quantitative relationships between the ecosystem factors and the contents of megastigmatrienones were studied
by partial correlation analysis, path analysis and stepwise regression analysis methods. The experiments were conducted in 9
tobacco-growing areas distributed at Yanbian, Xichang, Dechang, Huili, Huidong, Ningnan, Puge, Mianning and Yuexi
counties ( cities) of Liangshan region, and the soil samples were taken from the representative land pieces of each county
(city) before fertilizing the lands and before transplanting tobacco in order to avoid the raining season. The meteorological
data used, such as temperature, rainfall and sunlight illumination were from the Sichuan Meteorological Administration.
Eighty-one tobacco samples, including three grades of official tobacco standard GB2635-92, lugs( X2F) . cutters( C3F) and
leaf ( B2F) from the main strains ( Honghua Dajinyuan and Yunyan 87) of each county (city), were taken with each
sample weighing 5.0 kg. The standard methods in literatures were used to measure pH values, organic contents, contents of
hydrolytic nitrogen, contents of all phosphorus elements, contents of quick-acting phosphorus, contents of quick-acting
potassium, contents of all potassium elements in soils and contents of megastigmatrienones in flue-cured tobacco leaves. The
results indicated that the ecosystem factors of the monthly mean temperature, the monthly mean amount of rainfall, the
Accumulated temperature ( =20°C ), the soil organic content, hydrolytic nitrogen content, quick-acting potassium content
and the pH value, played determinant rules in the contents of megastigmatrienones in flue-cured tobacco leaves. These

factors were not independent in their effects, and controlled about 98.02% of the changes of megastigmatrienones content in
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flue-cured tobacco leaves. The key ecosystem factor controlling the contents of megastigmatrienones in flue-cured tobacco
leaves was the monthly mean amount of rainfall, and its effect was negative. Both the organic content in soil and the
monthly mean temperature had positive effects on the contents of megastigmatrienones. The organic content was the main
factor promoting the content of megastigmatrienones while the accumulated temperature ( =20°C) was the main factor

limiting the contents of megastigmatrienones in flue-cured tobacco leaves.
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E & =4 ( megastigmatrienones ) 52 4 & ( Nicotiana tabacum L. ) RIRFRWEE R, SHEMTHEFESIK
BEAR . 1972 48, B 5 =8 A\ 5 R 4 (Burley ) ) FiZ B ( Greek tobacco ) ™) i 43 B 3 % i HL 4
)RR 3,5,5- = H-4-(2- T TH3E) -2- 30 O 1, A 4 MRS SES LOlRBHA R ST
FETHEP BEFENRERA . EEMPIALBRIZLAEYE LIRS EEEFRN SR, FARS
STAEFEAERIVER™ o AR, XA R E T = ER AT I 138 B A P R R R R R R R R E R A
HX Y MR R B AR A Y A Y xR E SRS R
WIS, BRT (EEEXEEFHESERS (AFET =AM SEMRE RBHX RIS THEE" ™, H
BRIBHE G =I5 5ESHEFRERXRIPIR D WIRE . ARPFRALES B RUE M ROIR L B BE 1
P 7 A — TSR T, SR AP B H 747 AR O 70 A FE AR A O DT EEBEAE T I MM i B S =0 R
SRESEBEFHRR, BN G L H WA A L3R5, AR & AR E R R A RS
AR
1 #R5HEE
1.1 FEASREMNE
1.1.1 +#HXE

2003 ~2005 FZEM) A B ILM X M ERD VEE EE B 2K . TH 58 2 TSI MR
(i) B 720 DR AR 3B A 81 > MR e B 32 HY (LA A [ i b e , Bsf [R] 208 726 b B o R e IS
JEFMEERBIRZ AT KA B AL REHZ 0 ~20em [+ 3, R A 09 42607 B 5 500 H IR & L%
1. Okg, AT B4 L 0 IR AT 2N A F o
1.1.2 JEEERE

TEREE IRAME H , FPAE R — B M A (LIRS T M= M 87) , 2 XM R GAP B, L5 —
VB G —HEE G — B G — B G — RO G — R i B 7 &, (A5 A I B O FE A 7= | B JBE AR A 4
ARJEAE IR —E o I THLE 5 BT #r X2F (RS =) (AR C3F (A% =) Al B &M B2F(_EA% )3
ANEERIET o KI5 M B R ERPPR B (B ) (GB2635-92) EAREAT 434k, FREMFLES D U L., &
FERRELS. Okg, 4 R ARALATF . BT 2°CHT 2 EE L Ehm ot 60 Hif RS, & H.

1.2 WEDSH S5
1.2.1 34 5 BT T v

3% pH AR B3 AL e B 5E 5 3R WL & R FH E R IR A Bk (M #s ) e 5 - 30K i Ak
FAE R E AT E ; T3R8 2ok H NaOH JERl-FHBAIT H A E 5 13T R ] NaHCO, 2 48 -4H 58
YU AR E 5 T I3THS PR A XA G BETHE I E ; TR 2R A A AR - I I E . &6 R
AU 5 7 L SCHR HEAT
1.2.2 B IR S BIE 7k

(1) FEMAETALEE  7E 500 ml [FJEE B H N A 10. 0000 g HH#E . 1.0000 g #7HEER 0. 5 ml PR AH A Al
350 ml ZEI8K ; T 5 — BRI A 60 ml — 5 F ¢, FI IR0 2 B ZE 126 B (SDE) finfAZ& 1829 2.5 h, A
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250 ml[RJieBE AR A HUAR , 16 BB ALY 5 gNa, SO, , RG], # B BB T B IE R L REE®
Z 100 ml 350,60 CRBEWRAFIZ 1 ml, % .

(2) W5 Ik BALER 5 S B B SR B AR 35 AR 3 A Ao B b R F [R) 25 2 B 78 19 % & (SDE)
BURE RIS A (5,35 3 5 ( GC-MS) 4347, X 2§ : GC/MS-QP-5000 Fi SHIMAD2U ( %[ PE /AH]), GC/MS %
4 . A% F HP-5(60 m x0.25 mm x0.25 pm ) ;S He; i 0. 8 ml/min; #EFE DR EE 250 C ,fEH kiR E
280 °C , B FYEIREE 177 °C ; FHERLE 50°C (2min) , | 2 °C/min Z 120 °C (5 min) , L 2 C/min % 240 C (30
min) ;7L EG 1215 FFAE & 2 pl; FRESRE 70 eV BT EHGEE 35 ~ 500 amu (JTES) ; MS 3%, NIST02,,

1.3 SRHHR

SR FEFRFDEIR S SEFOR AN E R /K
1.4 BdEab

WA A TR M A B SR A B AR N B AT R AR, MRS SR T8

AR (X)), DM A E S =R B AR AR (Y) , #7585 BIEAT SRAEE BT REE R o
2 ZR5HW
2.1 AXETFME GRS ' WZEE BIE ST

DL B IR = K MR B S =R S B AR (V) , LA SRR (X)) A PRRE(X,) .
HP¥H BREE(X;) . =0C IR (X,) . =5C IR (X5) . = 10C IR (X)) .= 15T HIR(X;) . =20C iR
(X) AT (Xy) KRR (Xyo) HBBE(X,, ) BB (X,) 13 pH B (X)) ERA(X,,) 2BE(X,) Fi2s
(X) B8, AESEFAEEMN B B 2 =0 & &K mdEtT 722 BIEG . &L mEFBynS
BRI, 0 B R B X R R E R B, AREVNENTIA, BRI A B2 728 8 A EH 75 72
FHIER(F=0.01) , X TR EZBAFIA(F<0.05) BIHFEN 1L, HIERmTIRE:

Y =347.2647 +0.7347X, —2.0361X, +0.0270X, —0.0167X, +0.3186X,, —0.1901X,, +23.6018X,,

LR, ZICHRRECH R =0.99998 , £ Kk B TR BEKF. Mg RER, A FHREX,) .
HPHERE(X,) . =20C IR (X)) AR E & (X)) JKFAEE(X,) HBHEE(X,) F+3E pH (H
(Xp) GEHmEN FES =N E &, HAEE BRESRBENEREXRR, HEEASHEF5HANE E =
Firl & B TC B EAHRR R
2.2 ASHEFEE=HE AR R T

TRAHEAMTEREI () Bl E S SR8 (Y) 5HPHSE(X,) HIRS2(X,) JKiRA

F1 MRLEAHFEEZRWAES ESATFHREXSH
Table 1 Analysis of partial correlation between the ecosystem factor and the contents of megastigmatrienones in flue-cured tobacco in

Liangshan, Sichuan Province

K F Factor JiAH e 2% Partial correlation coefficient T-K BB T-test p-{H p-value
X 0.9998 ** 56.6276 0.0003
X, -0.9999 ** 68. 0629 0.0002
Xy -0.9994 ** 28.8097 0.0012
Xy 0.9995 ** 31.7942 0.0010
X 0.9999 ** 70.5109 0. 0002
X -0.9999 ** 81.9455 0.0002
X3 0.9997 ** 42.0367 0. 0006

* * ; indicates significance at 1% level; X;is for monthly mean temperature (°C), X,for monthly mean amount of water (mm), X; for effective
accumulation yearly of =209, X, for soil organic matter( % ), X;, for the contents of soil available N(mg/kg) ,X;, for the contents of soil available K

(mg/kg) , X5 for soil pH value
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B (X)) M3 pH fEH (X, ) 2R B IEMSE, AR L5125 0. 9998 .0.9995.0. 9999 1 0. 9997, i A
PR AR SR KRR S BN L% pH ER TR AN TEET A E S =60 & B, SE A
ES=MMaR(Y) 50 FHRERER(X,) =200 BUR (X,) Fssd & & (X,) 258 E X, xR
oyl -0.9998., ~0.9994 il —0.9999 15 B H -2 [ W & . =20°C R A - e d R 80 & & 1l 29 5 15 JE
FEE=MENE R,
2.3 ABHEFNE SIS B ER T

N TR RS E T XEE T R E S =00 S B i B AR, 2 i S A ST (X)) 555

I T =R R (V) ORI 56 R b B P R R B PR ) AT T AR AT . 5 RERII (K 2), A

SRR T IR (X, ) AR B B S SRR A (V) 9 E R, R IR A UR & (X)) PSR
(X,) \=20CBUR(X,) EAE SR (X,,) 1308 pH(X,) RUKRA AR (X)) o APHHERE(X,) . =20CH
(X)) EHURSE (X)) JKARR SR (X,,) M5 pH (H (X)) MHEMEM B 5 =R 8 (V) EHEE
T I, T PRI R (X, ) AU & B (X, ) WHE M B B =R a 8 (V) R RN . A7
(X)) A PHRERRX,) AR E(X) KRS R (X,) M & & (X,) X B 5 =50
SR (V) W EBAE YA TR B R AR A ; T =>20°C BUR (X, ) F 135 pH & (X,,) X EH A E 5 =
WA 8 (V) MR AR R T & A M EBEA . =20°CHUR(X,) XM FE S =REa & (V) 1
B s I LR & (X)) A & 0 (X)) ORI P= . 138 pH B (X,;) XHE MM B
SRR (V) e A R A TR R (X,) AT . WAESHETF SR FES S
W S B AR AT 2 AT, A AR T B 86 HUR & R H P SORR R A B S S R
BHEERT ., EHCESHETRE AT, TR0 & S S50 g IR S &R PSR
(R P R TR B S SRS R L
F2 MWIRLEEHFEE=SRSESESETHREXNERS T

Table 2 Correlation and path analysis between the ecosystem factors and the content of megastigmatrienones in flue-cured tobacco in

Liangshan, Sichuan Province

B *ﬁj’i%ﬁ Egﬁzﬁﬁ ES i gﬁzﬁﬁ%ﬁ4g*ﬂ [8] 4254 FH &2 %X Indirect path coefficient
Factor Correlation Direct path Sum of indirect
coefficient coefficient path coefficient —X; —X, —Xg —X —Xyo —Xp —Xi3

X; 0.6504 0.9011 -0.2507 0 -0.34813 0.1066  -0.1316 0.0111 0.3584 -0.2471
X, -0.6439 -1.3566 0.7127 0.1529 0 -0.1217 0.0489  0.1249 0.1863 0.3214
Xg -0.6333 0.6952 -1.3284 -0.0531 -0.0666 0 -0.6912 0.1436 -0.6496 -0.0116
X 0.7061 1.0362 -0.3301 0.0581 0.2243 -0.9344 0 -0.1691 0.6467 -0.1556
Xio 0.5090 0.6118 -0.1028 0.1073 -0.2769 -0.0035 0.2335 0 -0.0467 -0.1165
X1 -0.5688 -0.6910 0.1222 -0.1596 0.2706 -0.5284 0.3175  0.0317 0 0.1904
Xis -0.6229 0.6891 -1.3120 -0.1439 -0.6328 -0.1662 -0.0167 -0.1035 -0.2489 0

X, is for monthly mean temperature (°C ), X,for monthly mean amount of water (mm), X; for effective accumulation yearly of =20°C, X for soil

organic matter(% ) , X,, for the contents of soil available N(mg/kg) ,X;, for the contents of soil available K(mg/kg) , X;; for soil pH value

2.4 AEXHEFIE TGRSR R EREST
FESZERH IR T AT A BARE (X,) 0 A (V) AUAR N EE I AR BE AL , BB AT 45 A [ 25 8 (X, ) X BRI 2

B (V) LR RR B , 4o B AR B PR 2 RBORE R . DUAANE TAERR , tE RS TER R BT
77, B d; =pyo ZAHETIFENERFHF B NE T ZIEFFEMER KR, RERPOE M ATE 2 H TR B
B, B d; =2r;p; po XAEMHTES, BEEIE T P M EHERR, ME R T H 7 M ZEM. Sa0ham.

http ://www. ecologica. cn



1672 B ¥ R 29 &

AR T AR BEE A E T LR BT 8 AR E A R i B S = a8 (V) i
PSE R BN R? =0.98016, I3 T MM B & =% & B R KAE LAY 98.02% . B, X 7 MESHEFREE
W AE I R B =R S B EE SR
PR RPOR B B AR B R AR B LR G R IR/ S, R PSR R BT UK AR 2 A 45 SR 4 T A )
W, B E EE R E A B ARG R BRRBIHEAR N R, = 2P - P, R T MESET
MR R B 500 -
R}y =2 x0.90113 x0.65042 -0.90113% =0.36019
RY,) =2 x( -1.35662) x ( -0.64389) - ( -1.35662)* = -0.09339
RYs) =2 x0.69519 x ( —0.63325) -0.69519% = —1.36375
R%) =2 x1.03618 x0.70611 —1.03618> =0. 38965
R?y) =2 x0.61181 x0.50897 -0.61181% =0. 24847
Ri =2 % ( -0.69099) x ( —0.56883) - ( —0.69099)* =0. 30865
R%15 =2 x0.68906 x ( —0.62289) -0.68906> = —1.34011
Eﬁﬁ%%%ﬁ%j‘lj\ﬁF?ﬂg:R(g)z >Ry, > Ry > Riigys > Rz > Ry, > Rgyn, H Ry, <0, B YL
TR APHRRX,) B SR (X,) FUKRR S & (X)) X R FRK RPN IEE, X 4 NS
H X M i B S =S B LR A MR, T EE RS E S =S &M EERKR
R ,IFLL R K, U LA MU & & (X,) BIEEM i E O = & B R EFENHRRE R, Ky A7
SIRX,) HEHHEE(X,) FKBRER (X)) MAFHEWE(X,) . -3 pH H(X,;) F1=20C IR
(Xg) XRLH SR RFCH E, A 3 NMESHFEFZmMBEHET FE T /A& &M FERFIR R, I

R s, B0/, BB =20°C BUR (X ) RSB H B G =W & B E B REIE R, kb 13 pH E(X,;) A
SEXIRET R (X,) o
3 itig

3.1 UGB E =& 'S ESE T EL BIH P8R R, SR A B S =508
BEEZ AR A FRHETNE ., =>20C R & DA YUR SR KR GEE 13 pH % 7 M4
SHTEZEEM, SHEMEEESHTRRRAR, FNEL THEEN FEE=G0E R S5ESHE TR EE
T, KRB B E Ko RSP A, AT DB AR R ) AR S R TARA TR  SRBUREH I E &
=T, 48 AN R BT AN FURH R A O, VB A A PR

3.2 fRAHCAATEREY, BT E LA SRS A PSR AIRS R OKBASE . L pH HE
W FIEAR ; 5 A FHRERE | =20°C HURMEAH & & 2R EE AR, WA PR AR S & K
fif R A B 4 pH VIS M85, A PR & . =20°C BUR M & B & 40, KA Rl T M B
SERES RN R, RSB RI, WK E bR R SRS S BUR T R B
P SEEY RN &R TRPAPURRY HRAEDRICAYUE SRR, IR EER eV A LR
S X A HIE SRR S5 EAR PRIAEE , R MBI AR R A0S0 , DA T S8 7 A0 AR R - SR T e 1 -
WA AR, R A BRER, R T B PUE R R AL, T RE 2 BRI AR
g R G S — 3

3.3 B HTEREY, XEMEMN B SRS R R mMERHR A SF R, ROy A LR A R
PR =20°CBUR EARER | 3% pH (E KA, b A F R BB A E S =R AR B
BT AL, A LB A SRR i i B =R S 8™ A E R IE RO . X UL H R
B VAHURAA PR SR B S =S BN ER SR REBREMITRY, DRANRESE
RGN FEE SRS ERFENRFERER, T =20C BB ET B S =S8R EER RS H
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R, JFH =20 CRBRHIZR G M S oo Sl 7801 ot Ll b DM B A = B, 73 A LS & &, ] el v T A
MR BT R =20 CRUR SR A B M T RN Y RE 5= SRR
4 #Hit

M) IR A B = S B ERASH A DRAYUR A PR A PEERE . =
20°C AR, HU g 138 pH (EHUKAER X 7 AN A R EL AR R IR AR SCIHK, 2 [ %d 7)1 g 7=
XM E B =M &8 R Sn e R, JOE T M i E B =& R0 98.02% , Kb, +3A L
B B A =20°C BRI B R i i B S =0 S B R EE PR R RGN R e 47, T LUE
IR LA YUR S B, SGE DRI P D SOR B R B S RIS R, SR
AR R BRI AT AR5 =20°C BUR X F AR R B R o 3X — 4551 °] F T8 M B RO 7 AL S vERG AL & £
BeIr B
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