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Effects of climate and soil on the carotenoid and cuticular extract content of cured

tobacco leaves
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Abstract: A field plot experiment with the soils from Weining, Kaiyang and Tianzhu in Guizhou, where are strikingly
different ecological regions. The effects of soil and climate on the carotenoid and cuticular extract content of cured tobacco
leaves were studied by using flue-cured variety of Yunyan 85 as the test material. Results showed ecological conditions had
notable effects on the carotenoid and cuticular extract content of cured tobacco leaves. The geographic difference of the
carotenoid and cuticular extract content was significant, but the tillage method of breaking down plowpan had no obvious

effect. The carotenoid content showed the tendency of increase with the elevation increasing, besides, the altitude’s
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threshold effect existed. The cuticular extract content of the clear flavour tobacco was higher than that of the moderate aroma
tobacco. The influence degree of different ecological factors on the carotenoid and cuticular extract content of cured tobacco
leaves was distinctly different. Climate was the key ecological element which affecting the carotenoid and cuticular extract
content. The variability of carotenoid content among climate factors was 2—3 times higher than the variability among soil
factors. The contributing rate of climate to the variation of -carotene and lutein content was 74% and 64% respectively.
The contributing rate of soil to the variation of -carotene and lutein content was respectively 9% and 12% . The amount of
sunshine hours and cumulative rainfall at the earlier growing stage in field, and the daily mean relative humidity at maturing
stage were the top three climate factors affecting the carotenoid content of cured tobacco leaves. The available potassium,
pH and available phosphorus were the top three soil factors affecting the carotenoid content. The variability of the cuticular
extract content among climate factors was 3—4 times higher than the variability among soil factors. The contributing rate of
climate to the variation of trichome secretion and alkane waxiness content was 61% and 63% respectively. The contributing
rate of soil to the variation of trichome secretion and alkane waxiness content was respectively 13% and 7% . The average
temperature at the earlier growing stage in field, the relative humidity and =10°C accumulated temperature at maturing stage
were the top three climate factors affecting the trichome secretion content of cured tobacco leaves. The available potassium,
available cuprum and pH were the top three soil factors affecting the trichome secretion content. The cumulative rainfall and
average temperature at the earlier growing stage in field, the average temperature at maturing stage were the top three
climate factors affecting the alkane waxiness content of cured tobacco leaves. The available manganese, available
phosphorus and cation exchange capacity were the top three soil factors affecting the alkane waxiness content. The effect of
soil factors on the stalk position character of the carotenoid content was more remakable than the effect of climate factors.
However, the effect of climate factors on the stalk position character of the alkane waxiness content was more obviously than

the effect of soil factors.

Key Words: soil; climate; cured tobacco leaves; carotenoid; cuticular extract
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1.1 Sl S SO A4

RIEF 2009—2010 A SN BH g 7 FRAE 3 Bdbdr, BTl T N 27°06'40. 8”,E103°48'57. 3",
W 2111m, JFFHIAHA T E107°06'40. 8” ,N26°52"24. 8" 4k 1130m, KA IXH{AI T N 26°57'25.2" ,E 109°
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Table 1 Main meteorological data at different growth stages at three sites

R AR KRS A

SRHT Earlier growing stage in field Maturing stage
Climate factor N o s .
FFEH PN i BT FHIH PN i BT
H -5 Daily mean temperature/ °C 19.1 23.6 15.9 21.7 26.2 16.5
=10°C IR =10C accumulated temperature/ °C 1162.3 1156.7 941.6 1379.8 1687.4 1289.9
ZFUH 4L The amount of sunlight hours/h 219.7 176.6 270.2 358.1 363.4 261.3
FBE/KE Cumulative rainfall/mm 395.4 338.7 329.6 282.8 291.5 379.8
H IJAXHEE Daily mean relative humidity/ % 86.4 82.7 84.9 84.3 83.6 85.2

1.2 RABEI

2009 AEFFPHIEANEE 1. KA 58 HHEZ SAURZIZ R R 2 (FTHEAUR)Z) 4030 2. 5T 38, 4T
BURZ 4030 3P0 3 BUR)Z 5 T )2 B3 HIEAE CRITHBUR)Z ) s A3 4 JF 0 38 ATHALUR)E, K
FERE T IAL R 1 FFPH 18 TR LR )2 A0 BE 2, 2 i 18 TR AL 2 A0 BE 3, 2 i 198 RITHERLR)Z
2010 A7) TS BN K AR 3 (ST AR ) A B, AR s 7 HIR (AT AR 2 ) AbH, 3 REK bl
ML HHES , BEREHTZ 0 AE T BH BT FR AT 3 AR50 S+ 8 0—20em FE A 3 AN3% SN A 2= b 2= a
FEBEIE A, At RIS AR AL R WL 2,

F2 Mk TEEEAELMEIR
Table 2 The basic physiochemical property of tested soils

, — N o N N o N FH &S F 3¢ # i

L KRR AEE A O I RO S U S U e

Soil Avail. N Avail. P Avail. K pH Avail. B Avail. Cu Avail. Mn Avail. Fe Avail. S it 8
ol capacity
/(mg/kg) /(mg/'kg) /(mg/kg) /(mg/kg) /(mg'kg) /(mg/kg) /(mg'kg) /(mg/kg) pasy

/ (emol/kg)

FHBH 4 183.08 36.58 148.77 6.07 0.36 1.87 76.13 22.53 97.06 28.40
BT+ 134.15 12.72 168. 89 5.87 0.17 1.29 35.41 9.25 30.42 10.08
K+ 142.86 3.22 94.05 5.75 0.29 1.53 51.53 13.25 73.94 12.23

1.3 s A Rl i 72

LA R 40 85, AT IR 2 24 b Y A 2SR PE IR ) rh AR 5 — B0, AR O PR K A B
S s A MR R ZE M T s g EOROGBRFE 3 B 3050, DU R (R M . RS RRET 15d, 18
T R ESRITZH 0.4m, 58 3. 0m, 1K 5. 2m BYIKEE (/X)) ,0—20cm HFEZ F1 20—40em BLR)Z 73T, 733
PAGA IR AT, KA 0. Sm, A A1 BE 0. Sm, 1258l DU J&) FH 4 55 10y Y R BEE PR JF | 4 Kb LR
SYEH O E T, AR — RIS 28 | 28 25em, ZEHE 1m, 2B 5. 2m, BA— Kb AL 3 4T HLA I
AR ERIAT . YR AR RIS, BEFE 0. 52m , B/ X R4 30 #k, BIGEAEA 6kg. 50% MRRRIK AL — 1k
PEFTTI, AT RGBT 20 Fr/dk . e FHTRVAS SRS 2 b 0 I P v A 2 748 BRIEA T, 4/ XK 20 AR K #
Yoy —B Toe R R A R AR AR (AR ) B2 4 fLrt) R (25 10 f7) AR EH (55 16
f0) o G/ R IhRIC K i ARSEZ8FT, G —HLks e 5 MRt T TS50 8 N Z SR R Y & S E
1.4 K% MREEIE

FRELZ 0. 5g MAMFEES , A 90% PR -7K 75 30mLL , #8475 A B 30min , 13 38 , K [ 74 A5 BOR R 14k 3 1K,
ERE S0mL AR 4], 5B 0. 45 um JEAFHE RS B (R HET TIOR3 A

Agilent1100 (O3S A L2 — M FEF RN 45 5 (415 4F Zorbax SB-C18 (150x4. 6mm,5. Opm, Agilent A F] ) |
HEWRA 25°C 5 sl A S 0 ; 5P B =4:1 (RFRAM 0 i s AR B DK, 6 EE BRI A5 :Omin 0% B Smin
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5%B; 10min 0% B, i A 1. 0mL/min, PEFEE R 20. OpL; K& #74 :4500m, -5 % b2 H¥5 K (Fluka 2
Al , Switzerland , 2l KT 97% ) ; HPLC ) S H %t . LM (TEDIA , USA) 3 TN A 20 B 4l 5 7K Sk — R S0 i 47 9
Z=IBIK

1.5 REHREY & &illE

FRECHMRESS 10 g, JEJR7E3EA 200 mL 4 EERY 3 NEabh bR vk, 7855 | Rzt 4 R, iR —
AR R B R BRI R, RSS2 3 B h B 5212 Uk, R IR e sl I o 80 09T B BB ( BDY b vk e
JE PRI I R E SRR TE) o 3 RERIGE S R A TR IR 3 0 D B RSB P (AR P TS K
FREN 50 ) , i UE s FEARFIUE AR A b nh 3 IR b SRIGHHIR SRR B e 28 R AU, 7E40 CF
Wi Ba BB, €8 E 10 mL, BT 0 CA AR,

FREL 0.336 g J5HiE T 500 mL 25 s F S D B 4, B % 2D b, W AR 28 /R s, B U
AR B M R O ZE Y 2 mL, INA 1 mL AR, B4R 2 1 mL, 47 GC 3% GC/MS 3 #r, M (i 451
TRACE GC SAH G RE{Y (Finnigan A7) 5 (43545 9 DB-5 30mx0. 25mmidx0. 25 umdf. ; %I 100 °C , {6 2 min
JE Lk 4 °C/min FFE 180 °C %4530 min L 8 °C/min T} 280 °C , 4445 25 min; #EFE T 250 °C,FID 280 °C ;He,
REAL TN 1.5 mL/min; 4MR I E 60 mL/min; #EFEE 2.0 wl, B35 514 : TurboMass €8 5 EE Y ( PE 23
7)) 5 3 4 DB-5 30mx0. 25mmidx0. 25 wmdf. ;< He; W M 1.5 mL/min; fFHi£RIEE 250 C , & FIRIR
JE 170 °C;EI fighE 70 eV, FAETEFl 35—450 uam , HiAy (o 554 H GC,

1.6 Hdnabi

K H] Microsoft Excel #:1 DPS Rl Ab B R G A48 20 M7, RN B AR Eta SEO5 {515 3568 B
A3 O LU AR A HEXT R S MR RS 8 S 2R I U i S DO R RN R 8 SR A B A B K
RGN W7,

2 BER55H
2.1 AFSEMGES AT R RS R 25 8 b RS 22 5o

S DRI R EESCE AT, EEh B8 MR R B R AR o g
# NE SRR, M ERRZ TR ARSI T ORISR e B8 N R R A
Wi, DL A48 71 966 R A SRR (AT AL B B o Bl
2.1.1 [l — R IEAER RS T AR S 5 Rt B-#H 8 N R A R A i 22 R AT

3 MIFIH BT FIRAE 3 AR RS T A R RS S AR BB R R AR AR, vLUE I,
FERH L IEAEA Y T R RAE AR T, B-EA S D R A B R B O T A S th A > AR Y AT R
FE IS Je A -3 B8 N R A A i R A SR T AURRI TG 2R 22 5, B S TR, o
1.82 F12.04 f5, BT TIEAEAM JFAFRAESME T, B-A2 MR 8RS0 T > EE > &
W5 1l ST AR A2 B8 N R SRR R A 5T AR 2 R R B EAKE, BER TR
FEAS M, 40 R H 1.38 Fi1.23 %, KAE HHEAEA M FFRMBE TS T, 3-8 hE M3 & e 1
>R RIS H R 35 B-FAE b 2 AR RIS 3 A AR 25 57 B, MM S A B AR, T B A e e
FEBHAE T B F-2 B-#H 8 R SRR 8 R S iR KA R 3.0 £5 1 3. 88 £, FRULAT UL, Al — HHEAEA
)M 2 A T AR AR I 1) B-H 8 N R B3R & A A 0 2 S (R R R — 2L,

2.1.2  [A—SAREFM T AN SR S A B-E DRI R S 2 R T

HH 3 AR R B S 3 iR 498005 Fe At B~ N 3R 1 K s AR B) 22 R AN A D
i we N o= R 1Y 5 (AP N e w3 10 = 113 8 AP 1 w403 o = 1 - P
3 FROLFIMERT , FF P RE T IR I () -5 % D BRI R RGeS, IR KA
FAE A I = JE I () SF- 34 B B N R B R T B AR T A 1. 48 RN 1. 57 4%, kR A s o BRI
FH AR T 09 1.99 F11.85 fi5, JRTAMESAE T, TFBH L IEFRLIE T (1) B-H518 b Z A8 2 & &8 Tt
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>R > AR BT I TR > b RS H R A L RS TR B> AR R B bR
BN B RS 3 AR R, KRR T IF B R R A B-1 N R B R
O RS F AR > AR KA S A B, BT R R > B AR S Ay 2y Bl bR
FI SR R 3 Ah L ERITCGT e 2 e, R U A IR AR A 1 R AN [R] S HERR AR ) B-1 N Z A
HR SR ESARE AR B R AE]

x3 TRSKGBESLEZGTHENEREAN -AZ PETIHERSE

Table 3  The -carotene and lutein content of cured tobacco leaves from different soils under different climates

B-HHE N B-carotene/ (ng/g) M#5 2 Lutein/ (pg/g)

i_i;ki ﬁﬁ et EP_E% - Ik L P et Esz’{Eﬂf L Tty
Soil Climate Upper Middle Lower Mean Upper Middle Lower Mean
leaf leaf leaf leaf leaf leaf

TFFA - FFFH 62.5 67.4 69.9 66.6 b 119.2 128.8 148.5 132.2hc
BT 56.5 62.3 67.9 62.2bc 77.1 81.3 129.7 96.0 b
PNis 34.2 36.5 39.2 36.6d 54.7 68.7 71.0 64.8 d

BT+ FFBH 64. 1 51.8 72.5 62.8 be 127.5 123.4 175.5 142.1b
BT 68.6 56.1 77.3 67.3 b 115.9 96.6 155.3 122.6 be
PNis 46.7 41.7 57.6 48.7d 103.7 67.4 127.5 99.5d

Kkt FFBH 112.0 78.4 106. 1 98.8 a 267.9 259.4 261.5 262.9 a
KA 43.7 33.2 21.7 32.9d 81.7 55.9 65.9 67.8 d
BT 74.7 46.8 68.3 63. 6bc 150.6 70.7 114.9 112. 1be

RABRUA R TR HHORE 0.05 KT 125
2.2 R[AAGS LSO AR 5 i AR S T B ) 5 i 22 5 b
JAR T T D) R e e IS I e M 2 T BRI P ) e 2Ry o ARSI AT T AN TR A X R T R
TR T A R e JE M B SR, T g AN [ AP DX e 08 7 280 2 S A T B ) B S T
£4 FRSESLESH THENEEENRES PORRELRREE

Table 4 The trichome secretions and alkane waxiness content of cured tobacco leaves from different soils under different climates

MRS Trichome secretions/ ( pug/g) SekE I T Alkane waxiness/ (ng/g)
i_ig ’iﬁ -t rpR kL P LRt et L Tt
Soil Climate Upper Middle Lower Mean Upper Middle Lower Vean
leaf leaf leaf leaf leaf leaf
FH+ FFBH 96.71 93.82 62.56 84.4de 133.57 87.55 102.79 108.0c
BT 233.25 396.58 134.09 254. 6he 332.05 420.43 270.45 341.0a
PNis 663.3 431.5 342.37 479. 1a 354.95 208.17 277.47 280.2b
BT FFBH 96.28 84.52 34.97 71.9e 207.08 69.75 73.37 116.7¢
T 181.19 268.36 75.4 175.0cd 276.42 350.2 247. 85 291. 5ab
KA 479.91 341.66 198.39 340.0b 380. 02 240.72 306.26 309.0b
Kkt FFBH 149.0 138.34 71.47 119. 6de 282.26 143.55 159.15 195. Obe
BT 158.56 253.59 74.74 162.3cd 276.05 447.97 125.01 283.0a
PNis 603.57 557.3 249.8 470.2a 334.87 128.46 190. 69 218.0a

FHPRLA R PR 7818 0.05 KF 2R B

2.2.1  [Al— A AN [R) UG R AR5 I 8 I J B B ) R e e SR i i 5 2 5 0 A

4 NITIH BT RIRAE 3 B b AR A [F) U T MR o AR R B 2 M A SR S 5 i, T LR
T B R A M A RAT A T, T R TF B RAL U T, KA I AEA AT B A, 0% = At
JRTE o3 WAy 5 B R B T e TR, e S o i D b S TR R S AR, 3 b b e T AR T
Jri MR JE R 0 I A e S M 5 e AR R B PP S it > LIS TR FR I, I BH S B0 65 i A PSP 24 R B
WA S o 5 i 3 A ] 1) 22 57 2408 W 28 KT 3 SR B e (IR s IR 7 Ay &5 R Ui o, ek
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JEIE o T AR, A B M M S 5. 68 FE RN 3. 16 £ LT ARG JE AR IS YR E A I 1
FE 3 PP R Y 22 53 103, ARSI o, N e IR TF B AU 4. 73 A% 5 MU T (18 I IR 7 2 e A 2
Ui O B i R AR ) 25 5 Rk B KO, 3 i T R AR, e B L 2,50 2. 65 £, KA - RIS S
JHIE S-S5 R B 43 U ) et 3 Fh AR RIAFAE B 255, VS T ferm , IR TR PR Y 3. 93 % LT K
15T BT 2 e 2 e o 5 W s T e, g 1. 44 15 il BAR Y [A)— 3300 A RS 46 1 R A Y
I B 43 W RGeS S I 5 1 25 S B L (R A AR Akt A BT AN ]
2.2.2 [RS8 J5 AR B B 20 W P R e S S I % et 25 SR A b

W 4 Frow , FFHMRAESE T 3 Fh R G 15 5 A0 B 8 5300 ) Bt 25 Bl A7 T o 1T 385, ot e 2%
WS B RO RS RS HE I BT AT 3 b AR A 45 S AR I R R 43 I ) R S 2 W I
AR I > > ER I T BH R T AT 10068 e AR 1 359 R T 0 W ) e K S o i 3 R
TGRS . REEAWET , AR M5 FF B - ERP AT A 75 5 A0 S 34 B B 40 ) 2 s AR A 2, B 3
FT 8, o 141 AR5 1. 38 A% 3 Ja T A BH - SRR A A 45 S5 M0 S A B R 2R B R e 22 R R A
FOKF, BT Y b A 142 50 1,28 %, Zf B MR AT, ORI R Y % I
SRR B WA NG ke S T B e S 2R 22 5, A RRAIE 78 AR ]
2.3 BIESRBERE S R RS & R R LA

ANTRIREAR = R SEA AR T K 5 RN 20 8 S R AR SR B & 0 A o (3R 5) R B, B-I & b
5 AR AR Y AR 5 R B R 32. 2% F 43, 1% , A HE ] () 48 S B4 SR 11. 0% #1122, 6% .
B-BHE DR O AR AR SRR R A 3 A%, IR R A i R ) A S B R IR AT 2 5. BRE
WA 5 e A S T A ) B 78 S R B R 54, T0% F1 36. 52% , - B TA] (7% S RS 5K 16. 60% FiI
9.35% , WREST UL 5 e e S bt ot P A B) A 78 S B 4l Dk - HE BT 3.3 %R 3.9 fi% . i HRAR S R AU
QIR A F BB <10% N5 R EZB N 10% —100% K hE5738 Stk 8 H 2 H>100% KR8 5
PENT S RTE JE ARSA B  2RN 3 PR i AR A AR B e A1 52 A M I R AR IR AR X K

RS ARSEMIEZFGTEREMNENL NEZMXARRNSENZTZAN

Table 5 Variation analysis on the carotenoid and cuticular extract content of cured tobacco leaves under different soils and climates

W A I , B oy
Component Source of variation Sum of squares F P Partial Eta o,
squared
FKWE bR B-fHE M3 S5 Climate 711.90 29.51 0.0001 0.74 32.20
Carotenoids B-carotene +35 Soil 83.23 4.13 0.0615 0.09 11.00
S fEx 1-HE Climatexsoil 130. 82 7.42 0.0110 0.14
M #Z Lutein 4% Climate 534.60 79.24 0. 0001 0.64 43.10
+ 15 Soil 96. 40 24.58 0.0001 0.12 22.60
S fEx 3 Climatexsoil 165. 80 42.87 0.0001 0.20
KAL) BB ) A7 Climate 537699.90 40.25 0.0001 0.61 54.70
Cuticular extractions  Trichome secretions -3 Soil 105135. 80 4.36 0.0579 0.13 16. 60
S fEx 3 Climatexsoil 139528. 50 10.62 0.0308 0.17
Lo Je St IR % Climate 164763.20 29.16 0.0001 0.63 36.52
Alkane waxiness =+ 4 Soil 18471.78 3.27 0. 0645 0.07 9.35
S gex 3% Climatexsoil 31923.16 5.82 0.0413 0.12

AfpEx IR 5 LA

B EEE R R T 225007, B-5A % D 3R R B 5 e ke IS o & 1 S0k (8] 14 22 5 294
BE SBEMETENEREE, ERNZER AR E, S HELH R - MR ERBRMTT
WRR A T4% 9% F1 14% i85 2 A28 SR STk R0 90 64% 12% F1 20% , %F BB 20 b4 7 48 5+
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P BTRR 300 61% (13% F1 17 % ,WHEERE IS0 5t 28 S 1 DT ek 350 1R 63% 7% T 12% ., #1281
A X6} 268 J HR I 25 B N RN R T Y B B s e R, AR S AR HOR iR o RS,
2.4 BJEAEA2SEI R N RFNR S B i 5 R M A R K 8 DI A A

Ko 5 RN 8 N R AR MR & S R R R R R R B S T (R 6—3K 9) EKHH,
AN RS R -5 3 B SCHR BRG], 5 RS b RS R OCHR EERCR T 10 M AR
FARUC R K AR HT A S H IREE 5 50 B o | B A A O R AR T 1) SRR K A
1358 pH A | A RE S B R AR T AR I AT 2 SR s Y R K R R A
FO RS0, S 7 7 A, IR 5 3 A4, SRR S R OCHR AR AYHT 10 A SRR A K
FH A= K T3 4 SR ARSI R B MR AT AR R X A P A A iy 300 A R X | A R A
G - SR 1235 pH L R AT A R 3 R AU SR AR H BRI R, A A
F i 74, BRI 3 A SRES WY& ORI MHT 10 A4 8 K R R I AE KR 73
AR A A A R = 10°C BUR K A KR 0 AR R A B R R Y R H
R 3 pH (K B A K AT A S8 H BRI, a8 &2 KA R AT = 10CBUR ., SR T
di 8 A, FIEH 15 2 A, SRR BT i OCHR BE R R AT 10 AR AR PR AR U K AR KT 1 SRR
IR EFP-R SR B B3 A0 R AR o e DI R A i e R A K HTI = 10°C R Bl
= 10°C BUR 3 R0 & &K AR K AT 0 A0 ARG B | R R A e, SR T 6 A, R T
44,

SR RE K, VLA R R AL RSB M B R Y] 2 MR EE ™, L850, SR T 52
AR N R A MY & R OC R B A IR D), SRR RO 2T A R B, 2 B-EH A B
R E RS EIET 3 NG EF R A AT 0 SR H RO SRR K S | G AR X T 3
AR T A B A RO S R pH A SEMR AR B & T 3 AR o R AR K AT 1
AR A B AR B A = 10°C BUR, BT 3 > -8R O AR A R S R pH E L A bR S T A
HEET 3 NG T K AR K ATHA P SRR A2 A0 I G 2R BT 3 A R A K
TR e E A R 5
2.5  A[E EHEHEE T SO0 Ja AR 2 B D 2R AR S R S R R
2.5.1 R[E - BERHE T O0HE e AR B-EH N 2 A I R A A 5L

FEFFPH  RAEFIELT X S HAT A AT T T AR Z 5 AR FT R ALR )2 M AR 7 X0 LA o (%
10) o AS[RIE X e BEE 7 200 = BB 07 88 5 M B-5A 35 N R R & R A e 2 A2k, JFRH -
BT AL E X AR 1 B-5 8 N ZORI 2 R AR, FT I ALK 2 A R A AR TR AL 2 4 Sl B AIK
T 15.5pg/g F120. 2pne/g, TR LA VE T 20 22 580/ o BT A TR ARG Z X Ry g-iH# h &
A3 2 B S AR, T AR 2 B AR AT AR 2 40 IR T 25, 1ng/g M1 27. 3pg/g, LARAIHERAE
FHETT 22 A, RAE 3T AL 2 X TS i () B 85 |~ 22 88 2% kg i A B i, ST A
JIS 2 A FRAS AR AT B BLNE 240 B4 T 8. 6g/g #120. 1pg/g, T EBFN EEB-HEE T RBIAHZE R K, M 3 AEB
PG I MR B-FA S N RN 8 2K A AR 3 RN 3R AT AL 2 ST AR 2 M 0 B & 2%
S BHME R B 22 5 /N A S K R A 225, AR 0 RAF A, AR (0 I BH -5 = W 3 00 77 =2 [ 25 5
ENTE N
2.5.2  R[E| - HEBHE T OIS J5 A IR B S W 5 e R I I R A

211 R R IR E T 00 3 AR08 J5 AR BB 40 W 55 e A 2 e ot 5 £ (1) s i BH S AN TR
FEBH -3 TR AL Z X B i BB 4 5 e ke e T B i 2 K, FT I AL 2 BRI TR AL 2 43 il B i
36.54pg/g A1 21. 0dpg/g, I HBAN_L AR B 7 X0 22 80/ BT 3T i AL 2 X0 R - 9 i B 4 Wb
Yy 5 e ke S0 I o K, AT AR 2 AR TG AL 2 45 3G 023 39 e/ g F189. 21 pe/ g, LA 1B
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F10 AEMEFXTEEEM B-HE MEFHEREE

Table 10 The B-carotene and lutein content of the cured tobacco leaves under different tillage methods

B-i% PR MR
- B-carotene/ ( p/s) Lutein/ ( pg/g)
1+ BrE - g FHgn - g Fgn
Soil Tillage methods A At Akt Sy At At At S
Upper Middle Lower Me: Upper Middle Lower Me:
leaf leaf leaf e leaf leaf leaf o
. ] 1
HH 4 %TW?:FIEE% 62.5 67.4 69.9 66.6a 119.2 128.8 148.5 132.2a
Breaking plough pans
Rl e 2
**TM%EE 66.9 82.9 77.2 75.7 a 119.3 159.0 157.1 145.1 a
No breaking plough pans
1) =]
BTt mﬁéﬁm 68.6 56.1 77.3 67.5a 115.9 96.6 155.3 122.6 a
Breaking plough pans
Pl =
**TM%EE 63.4 53.9 102.4 73.2 a 100.4 90.2 192.6 127.7 a
No breaking plough pans
-k F1 =]
Kt + *J&QEE 43.7 33.2 21.7 32.9b 65.9 81.7 55.9 67.8b
Breaking plough pans
Rl e 2
ﬂ%*mﬁqj_}ﬁ%; 47.9 24.6 26.2 32.9b 70.5 61.6 66.5 66.2 b
No breaking plough pans
FPARLIAR R F1EH FRAE 0,05 K 227 B
F11 AEAMEARTERHENBRENMHERELEREE
Table 11 The trichome secretions and alkane waxiness content of the cured tobacco leaves under different tillage methods
BB W) S SR W T
N Trichome secretion/ ( pg/g) Alkane waxiness/ ( ng/g)
L D7t T T T T T
Soil Tillage methods s i ik Sy it il i S
Upper Middle Lower M Upper Middle Lower M
leaf leaf leaf ean leaf leaf leaf ean
- i =]
HHL %TEE%EE—: 98.54 130.36 60.45 96.45b 113.51 108.58 101.7 107.93b
Breaking plough pans
A=
ﬂ%?’ﬁ}iqf)ﬂ&@ 96.71 93.82 62.56 84.36b 133.57 87.55 102.79  107.97b
No breaking plough pans
- i) 1
BT+ %TEQ:.:F[EE% 194.84 276. 84 98.79 190. 16b 346.02 128.16 365.63  279.9%4a
Breaking plough pans
Rl e 2
**TM%EE 181.19 268.36 75.40 174.98hb 350.20 247.85 276.42  291.49a
No breaking plough pans
1) ]
PN TTWZ:FEE% 640. 85 344.88 520. 66 502.13a 469.49 312.42 301.94  361.28a
Breaking plough pans
RITHARZ

. 603.57 309.80  557.30  490.22a 434.87 288.46 290.69  338.0la
No breaking plough pans

TR R P o818 0.05 KV LR B

BT 2RI 22 5 AN I, R A ST B2 X8 i i JUR B 23 WA ) 55 e S A o o5y i S M B W X, Tl A
RSB B THEARL R )Z 43 I3 0 35. 08 g/ g F123. 04 e/ g, T HFAN L ESH-BIE Ty U R A 25 AN K, DAKE J Al i
B WY S B SME I i 3 IR PR R, 3 R SR IT B AR R 5 FT A AL R 8] 1 22 57 A (2
F AHMEDT A 22 5/ N TAE S X Z M 22 57, ARTER A IO IR B 23 WA W) -5 e e S I T3y a4 e o, v 78
PREAITT BH -5 e A PR BB T [ 25 5 RS S 5 AW e A A I i 5 ) A 2 ) O B A M1, T 7 2 ) Bl T A

IG5
3 g

R N Z R AR P A E R A TR, RN R ] B R A 5 v T R i e AR i 2 M R B
HARCRFAE R A 22 Gt 3R A SR T 1T A G 3 o 58 B 2 i — D B AT A
Bt B N RAENR A A EE T PR A -8 % L WA — U DI T S AR R T 30 ) e I
AL A P DT 3 AR A e A A R AR A, DR 34T B AT I T 78 3 B 3 Bz 00 M ) i, 2 RS -3k
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SR EEREYR SIS BRI, AR 3 R B O X T S5 R e A B TR ), TR R R
PRIt 308 3 3 B A R R AR R A A R B R R S 8 N A& R B s o e v (o L3 Y R i,
I A R A T s BT S K R R Y & i A B T R ORI,

R I A B-HA N ORI R A e 25 S W TR DR SRR SRR R LA ERT , HifE R IR H
DX H5e 15, e TR AR T R X R AR, 8 T 2 S 280 N 5 ARV R R A 0 DX S 28I TP PRI 77 136 BRI 20 B v
P X K0 N REG R SERESE R IR S, e DR R e R Rz e
FRYTT | RPN X 2R SN B R, T AEA AR 0T A 8 N R A G L R A 0, B T 2 25
BN R LR IR SR R B IRRR Y A K S ) 22 T B R R X AR A R S BRI P R
Sy AR > e T IR SR (E R X B8 N R R R R S B AT R,
A = AR TR B N A R AR T P RO PR X, A TP A i, T S
M N E o R TR RE RS R KA B-#0 2 N R A R S AR, A A&
RS AR B PT 6 S54RI 8 N 2R A=) B PR AT O RO R 06 s 0 i A 2 T R ) 5 1 A
T T FE B, Ud B3 e R 0 0 2 v B B e TP R R R A A A ST R ] T — A B G R
BT I 5 Bt I T T BRI B A AR RS R R R R Z —

NI AR 2SR - X6 008 S MR 28 8 S 2R SR TR Y i s e R B I AN ) S B N 3R i AR R Y
A S R A 2—3 i, MUY & A AR R R 3—4 £, AR TTRR R S R T
A R L EAEXS B DR AR AR S DTBR A 5IR 74% 9% T 14% % B R S i AR S STk A
AR 64% 12% F120% , % RRTE 53 A O A8 S (R TTAR SR 5300 R 61% \13% Fl 17% , REHBE IS ot % /728 S5
I BIRRZE 0N 63% 7% F1 12% ., WIS A5 PR R F2 a5 5 R 288 48 b 28R i 4 IO & & i) SC iR 2
K, B3R 2R SR EAEREN . 888 MR ARSI & A i 2 R B A
JT, XoF R 1 il SO R XA AT SR, DRI R AR (O TR P ) DX 7 B, 0 R SRR R S5
Az AR BN S A R E B 5 A RN AR S R ) A5 A s A R R 2R R R FE AR AL E T2 4
I it SO R SRR, 7002 i T e

JRA RS T2 B, 52500 8 N RN FR 1 PE Y & 5 OCHR BRI AT 10 DA AU F i 6—
8, LR R 2—4 > i — D UE SR I S8 Je AR 2 8 N 3R R SR AR EUY & R R e R R R T
Y, IS N RS EAET 3 AR O R AR K AT A SR H BRSO SR K ) A AR X
VR AR RATIA AU R 28 i A B N R OB R i 2238, 5 ARl 2 ma 2 3 N 3R
YRR, W3 AN IR O AT RO AR S R pH(E, XBANESE R s IR — 2, IR I AR
Rl 3 ARG R R F S K A T 9 2 I Y B4R X B R = 10°C B, B2 21 45 A A el R A
25 A DXy 60 8 Fhe T IR rh SRR A 3R A 25 S SRR AR X 7 b b A) R AR RN 2 B A DX OGBS ) AR
IR Z2 R AR AT 58, WArFAIESE T IR Bl W i i 1T 3 ARG M R -2 K A K i
91 ERR K AT AR B A R, — IR 2R AT P R T T 20% LA L BEAR I A
FIA IR S D MR K ) 2 SRR R I R — B R R, IREA WY SR AET 3 A4
s PR A AR AR S iR pH A e S T BT 3 A s R A AR A RO R
FHES 28 i, SEREAT O G R0E & ot 50 1 88 A R34 R it 2 180 40 WA 0 1% et DA s R A A i I

ARV S AGAR R B Fir P J i (R 2 B D 25 A 6 R AE 2 4 AH (], AH [R]SUGEAS [) A 38 i 7= R - () 2150
BN RS A RRIE 25 R, U I A M DR A i 2 S 3R R A R I 4 5 e S R A A P
3K I R A A TR BRI RN AR i BB A AR A —E R, [l — TR F R
A S5 A TR R v ) 2 TR B B 5 St e AN (] R Ak A S R ] A S A I AN ] A SRR 11 065 i AR k3 1 4
By BB A RRAE 56 4 [, 08 BH 0468 DR 6 R v 2 T B2 BB 5 B R AE A S M 8 - 4R IR g, 5 L
PR 2 L2 R R T D A W TR b Ao R T T AR S R BB R, B s 4B el A B e A AR AR
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SUEN T XA VR I EARAR R, M N MR R Yy & O RN A A A g A%

ARG BORILR A P B 45 2R | AL 18] 22 5 B DEARBIL AR A o T b — 2205 . AN [RIBEE T 20 8 i M 265 %
R AR W B & T R BT A 28 S/ TAE S XA 22 57 o U AR 2SR XA 2 ) 2
R AR AR & R R TR I SOXNE BT LRI ST 1 B AE AR 5T
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