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Analysis of ecological factors and quality of flue-cured tobacco leaves in

Tongshan tobacco-growing areas
XU Zi-Cheng', LIU Guo-Shun', LIU Jin-Hai®, JIN Wen-Hua?, SHI Shuan-Cheng?, NIU De-Jiang®, ZHU
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Zhumadian 463000, Chinas 3. Queshan Tobacco Company, Queshan 463000, China). Acta Ecologica Sinica,2005,25(7) :1748~1753.

Abstract : Basic conditions for tobacco-growing areas, meteorological factors, status of soil nutrients and quality of tobacco
leaves were analyzed in Tongshan, Henan Province. The results indicated that: (1) Tongshan tobacco-growing areas had a
long frost-free period, high accumulated temperature of Z210C, and a long period of time with daily average temperature of =
20°C. The soil was yellowish-brown with a hilly topography, neutral to slightly acid pH, and low CI™" content. (2) The
stronger solar radiation, the longer sunshine hours and the more suitable precipitation could be the major climatic factors for
Tongshan area to produce high quality tobacco leaves with rich aroma and taste. (3) The nutrient content of the soil showed a
big variation in locations. The average contents were as follows: organic matter 1. 13%, total N 0.084%, available N
85. 22mg/kg, NH,-N 9.55mg/kg, total P 0.033%, available P 11. 66mg/kg, total K 1.73% , available K 132. 85mg/kg,
exchangeable Ca 2127. 21 mg/kg, exchangeable Mg 391. 55mg/kg, available S 50. 24mg/kg, water soluble Cl 26. 73mg/kg,
available Fe 30.38mg/kg, available Mn 24. 66mg/kg, available Zn 1.83mg/kg, available Cu 1.22mg/kg, available Mo
0. 026mg/kg and available B 0. 32mg/kg. The contents of organic matter, total N and available N were rich in general; the
content of available P was rich for half of the soil samples, and poor for the other half; the content of available K was medium
to low for most soil samples; the contents of most medium-micro elements were rich. But the ratio of Ca to Mg and the ratio of

K to Ca in soil were not balanced, which decreased the absorption to Mg and K. In addition, the contents of available Mo and

E4HHR.EEARAAVNFELS KT E (0421001900); M HE A BELZR/HEF A X BI H (HYKJ200202)

W f B HA . 2004-07-10; 1T B #8:2005-04-10
EEEN . HFERA964~), B, MEEREA.BL T, FTENESITRE WERFHEAEZRPARE . E-mail: zcxu@sohu. com

Foundation item. The Innovation Fund for Outstanding Scholar of Henan Province (No. 0421001900); Science and Technology Foundation of

Henan Tobacco Monopoly Administration (No. HYKJ200202)
Received daie; 2004-07-10; Accepted date:2005-04-10

Biography: XU Zi-Cheng, Ph. D. , Professor, mainly engaged in statistical genetics, ecology of tobacco quality. E-mail;zcxu@sohu. com



7 8

HER FHILHAKXA

AP FRERFFA 174

- A

9

available B were obviously low, and it was suggested to add B and Mo for balanced fertilization. (4) Tongshan tobacco leaves

had distinguishing features of high appearance quality with orange color, reasonable chemical constituents, rich flavor, and

good sensory evaluation.

Key words : Tongshan tobacco-growing areas; meteorological factors; soil factors; leaf quality of tlue-cured tobacco

&1L

L™

A
[

135 Bt , B i R X 5 L X A
MEERRH[IREA

K
1 H®MmAE
1.1 BHEHEAESH

-

(DEBEH
() HRE

B B 328 75 A8 B (5 K )

LR

A 0.5kg EAWERE

()RR

3R

i R 3R
HWEE #LEXSE. H BB RRET

2001~2003 FE &L 3a 4 IH X (a1l B FF

% )

=
S

]I AE RS B
GPS £ fu i K » R # 3

Tk T 5 77 4 9 AR L
e ot P DX 080, MBS M 0T R VLT R K R 5 WA K TR L K Y0 I L B M I A B AR T L K
RS A, R EEETERTK 2 —.
F Y58
- WHESETROIATF

S A

i

+8. A

2003 £

TER. BRFR

NS SN A=Y g

1.2 WEFR®E
(1AW E

ot

HL AR E s E A E

1 95 7K 32 1
1mol/NH,OAc B2 ,EDTA & &l EHBRE T RE D HAE
- #ED pHS. 5 ) NaHCO; #

OERENZE EHAARRBEEEEREE - M RE

W € ; B K

# ,BaS0, H.’JEE 3

R TE TR R AL

S HIEE R
1.3 SEitathiik

-

{H

- 1% pH

4T

15 Y 24 HE
£ IR A B IR“GB 2635-92 I 7R MEHTT SRS R XD s k. B EE R 3kg, 41 5 A
F e

& RK)

[] 2K 3k K9

1 5{R 41
RUFEBEM
X A S5
b

[133

2 A ot

B

PART » DA BT e SR 8 3 2R 69 EL S 30 40 R 0L (8t AR BB g » [ B T R T F

- R 2 A

-BABICH T E
=3 A (NC89. K326 . RG17)2~3 4, B Ml ER 1 E . £R 601 X.F.CF.BF 2 3

'-

| BBt = +

A

*
PR

E%HEJD‘EE:

Gl

& JRHE EE

7

& LU AR X S
2 HRISGW

R M-

. LISk §iv

pH 713 UK -
BR-BE - A, R ERERWE; 2T EXKA
BErlEARRATERA
IR R
LERERAEIE; KBEEAXRA

oAy

-4

ARG 7 5% ORI REAT

2.1 4 10 X 53 B R AR A A ) B A SR

o=

HELXFEBIK K
J R

TR KBRS R, W08, SRR, 6 R KT IR R
g, X Rg 1A

RRPHERR. H

2.2 X EERAEEEGE
1980~1999 4F

2.2.1 “ N R

16. 0°C , 4 1 A
EEHRRE. XK

A

BE B BCF 3928 2109. 1h, H RE 4 RSB0 48% , 155 R E A B %

R BB W2
F10CHRE R By <IE KT
TEERERK, BTHERYRR T EEEERREERE

i) L1 X

W 4a~9 A PR
SEL K BB HT R 472, SkJ/Cﬁzaﬁﬁ%ﬁﬁﬁE% 130. 3kJ/em?, L 5~8 B 7 {4

] A B A X R B 5 R A

- 20C By BY

= R P

R

;Ej}‘j 21. 8C1j(":

1 BKASIC AL, ¥ 4R 632. 8m, )

SR BR HENLEENE; 2F T EXR)
KCl 8242, 8 B 2 e B @ NHI-N, 8858 TR 2 NOs -N; @808 & 2K,

RokBAEEENEARE .5 .% . 8AXA
BCERAREENE X EEBSHEXA
-3 ) 2 mol/L § Ca(H,PO,); HOAc &

= 7 I B S ) B

SE.HEREBEAEKBENEYRAMERFELARAR MR, BF

o
FL

5% o B L1 A X b 4b b T 38
E‘g 9EEWME§:

BE R E
W SR AR

T 0 B i
o .

FE 25 R 4 VPR 48 43 A% i 0 T X 4 LA R BT T

A7 42 T H b3 43T o AR SO L 4R B e R
IX S5 0 % A B R BT 5l 7=

npiyiig=:0p-A 0pi
TEZRXBEN RERS, SZE SR

/

£(1980~1999 SO WH P HA TS ETIRA:
-SSR TAE R R GL 80 14,
2, BRKS
A —RHEHRITTAE 8~10 PR
B O VRS CEREENE TR

FAEH
J& -

—

W 20cm BEN LB E
ﬁ_ﬁj&tﬂz 9£é\ﬂm_

K AE

1

- SRR YR AR
3 ]
- i —

T 5h

ERMRAREENE; 2RI EX,

] i

E

2. )W E ;AR ETEXRH

Ik BR A IR '

DTPA B#,EF R4t

4

t 5(FKH)E
%Wﬁ;ﬁ?ﬁﬁdﬂ‘@ﬁ:
2 ,BaSO, o, £F4AMEAENEFES XIS #1T.

W

N LR

o
I]G

R I T RS A
Bl KGR R YRR, TRV ER L
= KA T FEROFREADY . ZKIRILS
SH B R AR A SR, O PR RS A -

PTY
F 3 H
:

A %&AF

a1

R R B R RER R, R 1 IR
71 o AR
] B I+
JtﬁET}E&

JEEALPIERL, K G

:E

5873

B M R 50 T A A B L R B E 1R
EUE T R VR NN ﬁ/ﬁﬁ% BREFREGRAE - FE.FAE L. RE.F
KE%., SRANEFES BT %

pr—

X,

i

3R N

= 20°CHIBTIE] 29 105d, XM 218d, B & 4 7T DL 38 40 1 2 0 e K

EFEENRA .S
iz BRI ARG 8 B 4, B BR B $3k 235. 3h, H R E 413

-5 H

R A



1750 8 F F # 25 &
57% . E THRHEAG . BEFTFHEMBRREREENRALCSD . RESRYNEINS - BFEATEHEF R ETHETER
F1 BHBELEABXBFUAIHNEFRRS
Table 1 Indexes for dividing tobacco-growing areas

HHKB=
0~60
@ _ OCRE  Z0CRH AR
AKX Accumulated  Days of day i pH 1€ i A5 & /Y
Frost-free Cl~! content
Types of area _ temperature average pH value [Landforms
period (d) o of 0~60cm
of Z210C(C) temperature 1 (me/ke)
of =20C(d) O TEEE
A& HIX Not suitable area <7120 — — =45 - —
WiE HIX Next to suitable area =120 <2600 50 < 45 _ _
(PO WL . B . B R Medium
i H X Suitable area >120 >2600 =70 <30 5.0~7.0 /low mountain, hilly land,
plateau
(PRI B8 . % )R Medium
B if ‘H X Most suitable area >120 >2600 =70 <30 5.5~6.5 /low mountain, hilly land,
plateau
1L X Tongshan area 218~223 4700~5000 105 10. 6~35. 3 5.9~6.8 ¥ 1 - B8 hilly land

£2 1980~1999 FHELBERNASEERNTE @ LS

Table 2 Meteorological factors of Tongshan tobacco-growing areas from 1980 to 1999 (Queshan site)

& 5 g -} T trHEE TRARK
Index Range Mean Std. CV(¥%)
SE XIS IR Annual average temperature ('C) 13.8~16.9 16.0 0. 70 4. 36
4~9 B ¥ S B Average temperature from April to September ('C) 18.2~23.1 21. 8 1. 06 4. 84
£ B B BB} ¥ Annual total sunshine(h) 1907. 7~2260. 6 2109. 1 94. 2 4. 46
4~9 A 48 H BEt# Total sunshine from April to September (h) 058. 8~1349. 8 1201. 9 90. 5 7.53
4F. B & 7K B Annual precipitation(mm) 478. 8~1266.1 784. 1 184. 1 23. 48
603. 3 192. 6 31.92

4~9 A 3 XK B Precipitation from April to September(mm) 313.5~1095. 6

3 1980~1999 £ 4~9 B LBEARX EHERE W LD

Table 3 Precipitation from April to September in Tongshan tobacco-

RXAELHEKENR 784. Imm,FKEBRKEKDH S T
HAEPREXN KT REEXY S .5 AR 6 A4 H
B . EAKEBANEL . AR TFREIEBEVNETIEKHEK

growing areas from 1980 to 1999 (Queshan site)

R, ,. : , _ A& 7 VR ¥ R TRAK
BRE, AR T RE Mok R RA K IR R Month Range (mm) Mean(mm) Std. (mm) CV(%)
BUWERBRKEE L, A THESYBRNIERSHRE., R E 1 12. 4~86. 6 38. 6 15. 09 39. 09
HRUSL KSR EHEMAEET|SY RN REME L RIBEH 5 23.5~112. 5 53, 22 16. 02 30. 11
BT Bk ISR K B B 8 e K B X A A i g v 6 47.5~97.2 79-17 13. 24 16. 72

) | | 7 47.2~282.5 161. 09 68. 04 42. 24
ESYHENEWAAN . FHLEXERPORKEES BB 3 19. 6~ 420. 4 L69. 42 o5, 97 c9. 09
HENY. BEENEKKEUERERZXBENEFIEF. X 9 27.8~214.5 108. 75 41. 38 38. 05

BE.CKEEMNTIELASEIIE., NMYBHAOE, FELBEK

B A~ AR KENTZRAEIVMNEZRTHNEENENZERRI.MABNBENERZRBXARTRENZERRI.RH
FAKEBEBEHRBRNEMTNBENFEENZEAANTNHERFR .

2.2.2 ITHMAE HUBXETHRITHEIINEE, LABOA, T EWAE 1.12~1.52g/cm®, T EABE 42. 6% ~57. 7%, L&
BENE RKEEHERF, HEWNE . ESETHIBREER AR EAK, ZHERX L BESTEFRERNLE 4. —BIAR, BIEE
AR T pH BN 5. 5~7. 0¥ HINVEX BRI EEE, T2 HEW/ L, pH H 5. 95~6. 80, E P MM, BB MAE KK

EHPE. T RHEA R SR 13%)BONEE BA IURS ROERRBEK, BHRA IR SRR, FR 1%
WA 157 T AEIRR
i L 1 1

L& R 167. 6~196. 2mmol/kg, TEP ATV YN . BRKXKEBEEE F. PRECEFE . HPFY
B ESE (212721 mg/kg) KHEHESEGIL 55 mg/kgp) 3B . AT+ EPESEL HELAEGHE . CERABRE LB W
THBEMNEMHABREFIE. FHERHRSEN S50. 24 mg/kg, BRPEFKXKFE, HERRSENEIR/NDNTHEEZ FBTERER
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ik 110. 2% A TEFHEARBRSFEIHMACE NINEARRYEAFELENERRANE R, THEKAEHISERIE
H2FEHN 26. 73 mg/kg , WETFHAT BT RS EE R LR (45 mg/kg),

T4 AUBARLIWMESRRE G
Table 4 The status of soil nutrients in Tongshan tobacco-growing areas (Queshan site)
 finde RAKNo. &M@ FE®  FEE  ERRK
of sample Range Mean Std CV{(%)

pH 80 5. 95~6. 80 6. 36 0.1617 2. 54
A #LJ% Organic matter(%) 80 0.54~1. 64 1.13 0. 2076 18. 41
4% Total N(%) 27 0. 063~0.116 0. 084 0. 0106 12. 60
A 3 H Available N(mg/kg) 80 47.92~195. 38 85. 22 24. 8386 29. 15
& A NH,;-N(mg/kg) 27 3. 95~20. 39 9. 55 3. 8982 40. 84
4% Total P(%) 27 0. 023~0. 045 0.033 0. 0055 16. 60
B BE Available P(mg/kg) 80 4. 02~46. 97 11. 66 7. 2044 61. 78
48 Total K(%) 27 1. 26~2. 69 1.73 0. 2644 15. 30
L Available K(mg/kg) 80 67. 00~244. 33 132. 85 38. 7819 29.19
¥tk 85 Exchangeable Ca(mg/kg) 27 1370. 70~3410. 80 2127. 21 463. 6567 21. 80
Z #1448 Exchangeable Mg(mg/kg) 27 102. 10~793. 60 391. 55 149. 9345 38. 29
A A Available S(mg/kg) 27 18. 72~320. 41 50. 24 55.7242 110. 92
K& tE # water soluble Cl(mg/kg) 27 10. 60~35. 32 26. 73 6. 8719 25.71
A B gk Available Fe(mg/kg) 27 7. 80~52. 80 30. 38 14. 9335 49. 16
A ¥4 Available Mn(mg/kg) 27 7.44~52. 80 24. 66 12. 0207 48. 75
A X4 Available Zn(mg/kg) 27 0. 68~6. 64 1. 83 1. 3824 75. 55
AR5 Available Cu(mg/kg) 27 0. 80~1. 57 1.22 0. 2151 17. 66
A %48 Available Mo(mg/kg) 27 0. 014~0. 038 0. 026 0. 0073 28. 08
AW Available B(mg/kg) 27 0.22~0. 41 0. 32 0. 0534 16. 88

G LA X - A B S &’ 30. 38mg/ke , ARE B & 24. 66mg/kg, FUBH TR 1. 83mg/kg, AW F & 1. 22mg/kg, &

ﬁi’ﬁ AKX, EREEDHH 49.16%6.48. 75%.75.55% f 17. 66 % . X4 BT RN S EEAFEH . B EEH A s BE
. BEHESERE KT L.osmg/kg W HL 37.0%, MEERHEEMER. Wi, LEFEIFHHESE 0.026
mg/kg) A3 ' (0. 32mg/kg) i R % , B 7 538 7 55 AL MR AC .
2.3 o AR X OB = B B B VR A
(DA RE #FHUUEEN AR REESRELES, %ﬁ%ﬂl%kﬁﬁ‘ﬂ‘ﬂﬁ BHAEE AR R EHE, K
NEE L EWER, FRBREET MR AER. BT BLRXT . EWEHE, EFMALAIER 400U E,
% 5 AR A S R IR VR (B L RO
Table 5 Evaluation of appearance quality of tobacco leaves in Tongshan (Queshan site)
# KE (cm) B, AT M h 4 5 4 M4 &, & Color
Position Length Color Maturity Leaf structure Body Oil ~ intensity
¥ 3 Orange 80% , . 0
T Lower 58.5 Fr# Lemon 5% ?ﬁi l:/;p: 19'3 fOV M Firm 100% ﬁiium A Oily 100% g SD:ern 406?V
Z= {6, Variegated 15% Ry At ° | g ’
5 3 Orange 95% _ , Fita Open 80%% sk _ ) ¥ Deep 95%
it Cutters  68. 1 Z& {5 Variegated 5% AR Ripe 100% MBS Firm 20% Medium # Rich 100% 9q Strong 5%
5 # Orange 85% 2 Ripe 85% . . 7Pt % Rich 80% & Deep 60%
EUpper 611 s Variegated 15% 528 Mellow 15 2ht2 OPen 1006 gy 0 % Oily 20% # Strong 40%

CYBEM AR WA ER M ES R ALK 6. B3R 6 Al I, £ 2 A B BB T, 4L R B B O, 24 AL
EORFREANIESREENS . EREMAEMHEEFEENSSERRTHOANT  ANTEAE 0.5 T, B HBE DA

K. ERHEZLFA T FRBAMMEDERNRBAHOUEZA.
YA EED FILAHREFRERILEL 7. WUETESRE.FLEL,SLEF,RREEY . KRB RIB
A REHRABRL, RAER, SHEFKOENER T ERERFNFEZREIAE, THTEERASI L. ol gkl

EEEH GAEKERKY.
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Table 6 Analysis of chemical components of tobacco leaves in Tongshan (Queshan site)
kIR #PAL X BR ik JFOPE EHE K+ & Cl! /R B/ ¥/
Source Position Nic. (%) TN(%) Reducing sugar(%) Pro. (%) (%) (%) K*/Cl—t TN/Nic. RS/Nic.
#1s Tongshan ' Cutters 2.71 1. 86 16. 45 8. 72 2. 04 0. 25 8.16 0. 69 6. 07
T Lower 1. 98 1. 58 18. 54 7. 74 2. 61 0. 48 5. 44 0. 80 9. 36
(75 Brazil H Cutters 2. 71 1. 71 19. 00 8.12 2. 62 0. 84 3.12 0. 63 7. 01
T Lower 2. 37 1. 68 21. 97 7.76 2. 74 0. 65 4.22 0. 71 9. 27
REHF # Cutters 2. 09 1. 90 26. 27 9.93 2.73 0. 71 3. 85 0. 91 12. 57
Zimbabwe T Lower 1. 74 1. 73 27. 36 9.761 2. 74 0. 67 4. 09 0. 99 15.72
F7 SLENEEERSRGLR)
Table 7 Results of the score of smoking quallty of tobacco leaves in Tongshan (Queshan site)
% 1R gy B R ESm s RIS WE Taste  &UK Mt K5 M Total
Source Grade Quality of  Volume of Undesirable Biting concentration After taste Combustibility Ash score
aroma (20) aroma (20) taste (10) taste (10) (10) (20) (5) (5) (100)
B ¥ Brazil BDA/L 18 17 9.0 7.5 8.5 18. 0 4.5 4.0 86.5
& 11 98C;sF 17 17 9.0 8.0 9.0 17. 0 4.5 4.0 84.5
Tongshan 98B2F 16 17 8.5 8.0 8.5 17.0 4.0 4.0 83.0
99C;F 17 16 8. 0 8.0 8. 0 17.5 4.5 4.5 84.0
_ _QEBZF 17’4 17 8.0 . 8.0 8.0 17. 0 4.5 4.5 84. 0
3 INGHWiE
W FRESRABEAERREESRMEEBAESARERSGEERANER Kb aMERNRERRAREIHANE,ERNIE
MAESHERAEENBYEEH . BRESAXELERAENRERBNEREEBEHER. Bt FXxKBES % 1
gl o 1T REEN AN FEEHAMR - EZIERA . FIUAXEEFLERAK. KT I0CHRAES . BYEKT 20C
R EKEREF S HMRRMIRUERE, TEIERLE . ZEPHURBREN, TESRAERR, ZMEFRYAH TEHEH
REEERMUEREERERNAEZRMF B THERAL  SBREM BKEE.AMNTHAERKERT, A0 EEES, B
R, MERGR, N ERE,AAEES HES FREE. CREAMNF S BEERATAFNERET X 8 I X B E KK
A BKM RN BREENEREARBEAEBEAHEREY FRKEL ZHREERN ERET¥INA.
WHILEXZRERLER, T EAIESEREFE, BASAK IR, EUHSBEFHLE. KGRI HHFTEPFMRE,
ZHFTHEBECESBFEE WES HAFEMZHK, B BN X/NEF . HEEKRREYE, NZE5HEIRARKSHER AR, &
AT REBENETEMNB . RRAEF . YL EWSHE. LFHUAES. BEE HTFTLEXSHRAESHTFIEFHE
2127. 21mg/kg, 7R 4> MR B E H X 3400mg/keg L L, BHEK  HFHEEAHE, FBEZNHERF ARV HERR T H R BCH .
—BEE L EEE FENOEIMAARERATHE L . BEXNTERE L . B L PHER NN TEER MRS L.
Ao, AR AR R R MM, M EEEHEIC A . |

RANESRFEAS WA FERY FREBRE ZHREE., WELFRSHA . BRSEEHE, FRILEF,
16, MR RERNKRL,

VAR WK o= O i

L

BERE.AEFIBEOSXUT  HAHBHRFAHKE

&

EoihtEin, REVFREERY.
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T FEF
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23 it Y e . A LA X

HESE. BEMABERAREE R, Al EP
WME M R e E M R R R, w3 B A L 8y 40 K
ESVPHEBER AR, EE“AISEIN . “BRASE
ERATIBEHSTFIE D, B KERES

“f:.

e E A

References

(1] Yul]C

ERBOMAY . BRI REARERHE G, L3
IMEHER R, ER T RALREE b, N ARYEKH

M BRI R,

13, RN 3

1 HE BH A4

1

| 3

TBERHBHNBEMIBENFEENESAAYNYNHESS NEENFHESFKER

A

IRENAR  E—EBE LEZWHE T
WK E IF 2 B K
B M EEBR R ERAEES S, T E L HE AL, %

S M. A preliminary study on quality of flue-cured tobacco leaves in Tongshan tobacco-growing areas. He'nan Tobacco,

[ 2] Dai M. Effects of sunlight environment on growth and development of flue-cured tobacco leaf. In: Guangdong Academy of Agricultural



FER FHLPARATERMNEAHRERSR 1753

[ 3]

L 5]
(6]
[ 7]
[8 ]
L 9]
[10]
[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

Science ed. Selected Works of Dai Mian in Tobacco Science and Technology. Guangzhou: Guangdong Scientific & Technological Press,
1997. 56~61.

Dai M. The relationship between some meteorological factors and chemical components of flue-cured tobacco leaf in main tobacco-growing
areas of China. In; Guangdong Academy of Agricultural Science ed. Selected Works of Dai Mian in Tobacco Science and Technology.
Guangzhou: Guangdong Scientific & Technological Press, 1997. 46~55.

Cao Z H. The relationship between potassium content in tobacco leaf and condition of plant soil in China. China Tobacco, 1991, (3): 6~
13.

Hu G S, Zheng W, Wang Z D, et al. Principles of flue-cured tobacco nutrition. Belj)ing: Science Press, 2000. 57~61.

Li Y K. Normal Analysis Methods of Soil and Agro-chemistry. Beljing: Science Press, 1983.

Shi H Z, Liu G X. Tobacco Aroma and Taste. Beijing; China Agriculture Press, 1998. 218~234.

Xiao X Z. Tobacco Chemistry, Beijing: China Agriculture Press, 1997. 162~205.

Yan K Y, Zhao X Z. Tobacco Grade. Beijing: China Agriculture Press, 2003. 12~25.

Yu J J. Cigarette Design. Beijing: China Agriculture Press, 2003. 37~409.

Lu WD, Zhu Y L., Sha J, et al. SPSS for Windows. Beijing: Publishing House of Electronics Industry, 1997. 358~443.

Xu Z C, Xiao H Q, Zhao X Z, et al. Statistical methods for evaluating the status of soil fertility in tobacco-growing areas. Chinese
Journal of Soil Science, 2004,35(5); 558~561.

Liu G X. Tobacco Cultivation. Beijing: China Agriculture Press, 2003. 19~29.

Feng G Q, Cao Z H, Luo J S, et al. Distribution of chlorine element in soil and its effect on yield and quality of flue-cured tobacco. In:
Cao Z H ed. Potassium and Trace Elements in High Quality Flue-cured Tobacco Production. Beijing: Agricultural Scientific &
Technological Press of China, 1995. 150~159.

Wen Y Q, Xu L F, Chen Z Y, et al. Relationship between climatic factors and contents of petroleum ether extracts and polyphenol
compounds in Yunnan tobacco. Journal of Hu' nan Agricultural University, 2002, 28(2): 103~105.

Wei CC, Ma Y M, AiS L, e al. Relations between the quality of flue-cured tobacco and the climate in south Shanxi Province. Chinese

Tobacco Science, 2004, 25(3); 38~41.
Liu H, Xiong D Z, Zhang Q M, et al. Soil fertility status in Sanming Fujian tobacco-growing areas. Chinese Journal of Soil Science,

2004,35(5); 426~429.
Cai X B, Dong G Z. Tobacco soils environments in southeast Tibet. Acta Ecologica Sinica, 2001, 21(10); 1696~1703.
Yang ] C, Han X G, Huang J H, et al. The dynamics of soil organic matter in cropland responding to agricultural practices. Acta

Ecologica Sinica, 2003, 23(4); 787~796.
Hou Y L. Theory and technological system of ecological balanced fertilization. Acta Ecologica Sinica, 2000, 20(4);: 653~ 658.

53 :

[1]
[2]
[ 3]

Ml 11 r1nra

D 00 ~3 O N

M
b et
DD e O

-
(.
L4 &0 1 L J LJ J J Y eJ g

| 1T || i

r~
(Y
-

P i W
o ~1 O W
l | il | | | | | §

—t
@0

1 1 1 ror1 r

oo
oo

FEF . FANE. fLUEREEIEBEETRROM. WRIHEE,2000,04):16~17.

BE. HHENEETRFHETERESER. L. AERAKRTIH BEAEANE L GESE. "M T KRB EHRHE,1997. 56~61.
BE REFHARETSREXRSHAHAFERIXEZNE. L. AEEARR TR REAERKIRESR. M) AR B w4,
1997. 46~55.

Pt REAHESBEERASHALEREAGFHXER. FEMHE,1991,(3) : 6~13.

A E AL, ER A, ERA,%. BREFERE. L . BEHM4,2000. 57~61.

ZEAF. LRV FER o HTE. b P H R, 1983.

SEHXNER. AEFRE. LR - PER AR, 1998. 218~234.

HipE. e LR EK R, 1997, 162~205.

ERE,XERE. MoK, L5 . PERE AL, 2003, 12~25.

FREE. BHIZ%. R . FERM R, 2003, 37~49.

Py, k—H, Ui, Z. SPSS for Windows. JtEL. B F LIk AtE, 1997. 358~443.

VEE AR, B DU, B . B R4 T BOR UL IR M B2 U B, - BB R, 2004,35(5) : 558~561.

X EE . BB, L. P ERL & R4, 2003, 19~29.

LY. HEHR.PEHR.G. FELHEPHNERMRANEEERENEH. L. FEEFH. AEERETNHRESHUR. X . PEK
Ar B S B . 1995. 150~159.

BKE,BWF BFR.F. ZHEHANMRERYNEBRASRBRERNRR. BRI KFEFER, 2002,28(2):103~105.

SR B, R, . REERARE SIEXRARTR. PEMBER5,2004,35(4):38~41.

X1, e, K, %, BREHAR TR REKBIE. LIREH,2004,35(5):426~429.

A TET. BAEMEAE T EIRIETE. £5%#,2001,21(10):1696~1703.

BRA.EME EEE,E. AR AHEEE NI SR, £S5 ,2003,23(4):787~796.

TEM,. “EETHEREIR"HHEEEMAMEARER. £5%H,2000,20(4):653~658.




