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1. iR K% R¥ES5AEWRIH %, TR 4007165 2. iK% WIERE b, K 400716;
3. ZHEMEAFEN AR, =/ Wil 657000

WE: AR 10/ MEASRK#TEEKE, LT LE-A 48, BEDSA R L E /BT 14 MM F &R 45
A YR, SRAMATHRECEA AL, BEBRATT, AL EREABEIL, EBAASEREZZRG, LER
AFEAER; LA, BESHALE BT S AT B LE R RGO EAHARERR, BAET 14 AL
AL ERFOTHRESAH 48.0%.10.3%,19.7%.,22. 0%, LE-AEABHLF R RO YR L, BEDH
HHR D, EEERAERE P, LEABEAER. RAR.EH . X T RESEFBERLEAALSFER; &
MEATIR T BB A AT RO A £ AR ; L C AR AF BT AT, L BE. 2B, B RERY A EAERILI 2 £
B ERERZTHY. MR —RGL, EAAERX-ATLEHALEA L, ExXE47. & BaRASERBERIL,
AL, AP R A E R A4,

X 8 W kg AR BERMN; RZMER; KFRA

FESES: S572 XHktrERG: A XEHS: 1673 -9868(2014)10 — 0055 — 09

A7 135 ek AR L TR) £ P R 4 2 R A I B R N R R R BT A A S O ) AR AR
XL IL R B O AR R 5 VR oA IR R . JF 2 B AL Al L BV R L i A 3 3 A A I
RIVEESAE T 0 M A TR A DAY e 38 A A5 R0 2% 1 55 0 A 2 B a0 35 BB O R, 0 I 7 DXL 2 AR
Aii Jey DR A BRI AR 7 BOR R B o A S R A BRSO S O T 2 A T 5 2 B
T AN [ 0 e e ) 22 5 DA R AR A i T B B R R ) Y OC R (E e R A
sty A B G AR X R AR~ il T ) 52 D 5 585 DA R A R 8 PR 3R e IR R e IR 1 4 R 1 Bk 2 TR
FET L WA X s R X 2 HETAR M2 5 000 7 kg, ASAF ST IR P E A X W E T 10
SRR A A S X L R AN A S 1 S B TR A A B, SR U L A A b B S A T
WA 25 it SR AR B2 WE o LA DA 2 A8 DA 5 AR I 9 O 2 A0 00 P it T3 ) i T i B L A B

1 #MBEFE®
1.1 HEREFE
TE S8 TH e #5810 A~ BoAA M8 5 i 1 38 S A A S AE S X BRI AR 4 /  3b & R o I8 7 A 28 A s B,

O UHHEM. 2013-09-16
BEEWH . 2 A L 325 (A F)D B B I E R S E A S ST OE 7 (2010 YN24, PR K2 ZY2010 - 115) s E R B
SCPETT R PR VG R L A DX Al TR U5 TS Y B 5 R 58 5 78 97 (2012BAD15B04 — 003).
TEZ A WRAA969 -, L, WA, WA, fl#z, 322 R A A (b i 5t



2 THRFFRCE A SR http://xbbjb. swu. cn % 36 %

F 2011 4EFEAT M AR 508G X 10 MR SR TE 7 MEG R IX B (& D). fEM K8 S8y 1A
AL, L 10 min (8] FR 0 3 AL 0IE. 45 505 5 2011 4R 00 Bk F A K00 A0 B4 00
1 IE R AR I K R A MERE N O et R BT SR N hLgsh, HER bR
g, il A A 8 A, Bl =Ml 87, =M 97, ZI4E K470, KRK26, K326, =/ 203, PVHI19, =4 99.
TSR FPAE 0. 3~0.4 hm®, REE. Hp, a6 K4 70, KRK26, K326 fl= 0 203 78 @5 B & Fh
#, PVHI19 78 K BB Rk . I A F 58 A9 3R00 AT 75 B, M i & i Ul M R & i . Bk
J95 A BRI EPA], BRI AT 110~120 cm, #REE 50~60 cm. SEAERAEHE SN : P,O;  K,O
10+ 14+ 24), SEMEFIEHAE, R 600~825 kg/hm”. BIEMITE 5 H FAIZE 6 H rfy, jifi 114 i 4
(N K,O 2} 14 : 47)225~300 kg/hm®. F B A% 5545 B it 42 1 Mok 00 4R 15 B0 R B 48— H4.
F1 RBANHMEBENBEURFEEABEKENSKESRE
VR BETIUOR BT HIE BACRZ M H R B AT

LU A 233 &)

/m /% /mm /°C /C /h /(W +em %)
W FH X A0 & 103°43' 27°14' 1983 42 317 18.5 5.2 1071 765 374
G EAMES 103°37' 27°09’ 1965 40 360 18.5 5.6 1137 756 276
SRRy 17 103°23' 27°05’ 1 630 35 335 21.5 4.3 1193 786 950
552 B S e A 102°57" 26°57" 1699 42 823 21. 2 2.9 1108 749 518
BUHE B AR OK IR & 104°47' 27°28' 1610 51 620 18.7 6.2 936 690 135
R s 2 105°13' 27°36' 1434 46 545 20. 6 4.1 910 718 226
FRERES 104°03' 27°21' 1788 47 392 19. 3 5.3 997 720 897
FEREET S 104°17' 27°35' 1527 41 295 20. 5 5.2 1056 696 118
HE B RR S 104°49' 27°52 1331 57 652 19.9 4.4 887 796 284
KK H AR 103°52' 27°49’ 1333 45 480 20. 8 3.7 815 672 413

1.2 MARMEREER i E D B

1E 8 A2 9 H R e bIfa) , FEAS dh A0 B L R AR AR A 5 kg, e N b T R
B e K A IBORE . BIVAR 5T S DA B0 09 43 B B B2F, C3F, X2F 3 454, JLEUM i FE 5 225 4.
WSC R F R T F A A SRR v A R A DX R B R SR R A BT O R T R, B S R
THBR . VERS . EOME L 38 JEORE . 22 B R T T B RO CLLTR T RR IR B YD) S AL AR i i ORI RO S
SRS . SES I DL .
1.3 TEEERSHMEDR

T 7 A BEE BB T R, 7R RS SRR N 38 S e BORE R AR 2 R AR R R R R R (0~
25 cm) 3, BURERS R B BEFEARA 25, Z S EREG~10 DB ARE . WA EREERT 2 ke, A
SR, HESRAE 75 A bE. BE B 30 36 A B B B Ao 0 S . A IR RO Ak 27 3 B i) R 5 i E pH
B, APLE, 2% BACA . 2B, AR, 2. B KRS, SSRGS . sSHvEEE L AR . AL
LA RUR . AR R R,
1.4 BEESITSN

AR IS W e A R EL S AR A AR 3 DR, Horh AU 10 K GREERD L AR 8 A
KL YR 3 K. BT R A A S g R A R, A R R A R AR L TR
A, PRI e Hh Al B A AR S v N 2 k. HE . SR SAS 9.3 for Windows S i 3K 1 A1 1Y TR & 5 Y
(Mixed modeD) #2 5 #E 47 8 & M 48 )7 2% 70 B (Repeated Measures Analysis of Variance), L5356 K % 1)
RS2 2, IR A Fisher LSD ¥ 3047 22 8 LU0 A, 78 5200 4 J7 22 23 A i OB - 3980l AL 7T
YER AN ZR | S SE9E M B R, 55, 51 AR Eta V- J5 8 () BRSSP S H 5 AE XTI
I 2% A2 43 78 5 1) Bk S /N 2 20 <C0. 06 B AR 35 R AL, 0. 06 < )0 << 0. 16 B S H BE 4%
BE s rarial —>0. 16 B g SRALR . 7 P 28 A00NE G 28 M G 0 ) e it -, SR FH O A [ U1 92k s — 285 i 43 52 il R £k
S B bR Y AR . A ORIE RS At S M R 0k [ 3R [ o AN [ S O e £k
FHRAR U RS- 2 5 FEE AT RUH AT, LR S HEKOE p=0. 05 FE2h B 78 fE A 19 I 1A
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2.1 MM FEREERHNERRITESN

(6] — A dh B b o AR [ b S SR A B i rp S AR B OR (B 2) 5 ELAE A [6) i o AN [] 26 2% )
R AR /N (B 3, 3R 4D OB I JEORE 5 B 7R A () b S A0 L 00 e R R 0 I 4 T 0 A e AR BER
T 10%, JBE AL S, AR, MR, JEA 5 5 MR GR LE . U0 EE L B S O AR AN TR ke SO A el A
SEYCT YR P A R B R A 7 DR ARAE A ] U A A R L B b A S0 B, BT [ A R
A 25 2R 19728 S PR AT B AN T S 22 B AR A el 412 ) 1) 5 5 A AN T) 0 R R i 25 2 4 1 55
AR SR BV B R MO AL AR A R RS R R A S 5 A S EE O [ A T U B rp A
SrORBE. Z LR TR T, J I SORE A 1 BN R A M B AR R B T s e, S R
A TR) B B AR G R 0 W PR S, B L SR T, BERD L JROE R M G LA AN [R] i 1) TG 1 2
Heb b el g v, S M e SR G AR R R A 22 ek (R 2 2R D).

R2 FARIE-SEFGHTERLZETHERSGTE

. MHX SmE S8 NExE BRSO BEE BRE ERE HEHE RXHE THE 55 R A
s RS kL AEWMEE KRS MES RBES O BTFS MRS REH /%
AR 24 24 24 24 24 24 24 24 12 21
BA/Y% 1.95b  2.22cd  2.05bed  1.83b  2.04be  2.24d  1.49a  2.2led  2.02bc  2.17¢d  2.02 11. 3
/% 1.35ab  1.39ab 1.07a 1.59bc 2. 26d 1.88cd  1.25ab  1.89cd  1.90cd  1.54bc 1.61 22.7
/% 0.22cd  0.39%  0.28d 0.14ab 0.07a 0.18bc  0.20bed 0.21bed 0.10a  0.15ab  0.19 47. 4
BHKR/%  5.19bc  5.76cde 5.14bc  4.58ab  5.2lcd  6.23¢  4.0la  5.84de  5.76cde 5.58cde  5.33 12.3
0B/ % 3.06bc  3.40cd  3.91e 2.68ab  3.36¢cd 3.71de  2.35a 3.16bc 2. 34a 3. 55de 3.15 17.3
R/ 2.80ab  3.45bc 4. 04c 2.76ab  2.5lab  4.07c 1.71a  3.32bc  3.58bc  2.46ab  3.07 24. 6
MBE/%  32.1a  31.8a  30.6a 32.2a  30.6a 31.2a  33.0a 31.9a  30.2a  31.8a 315 2.76
WFME/ % 22.1ab  21.8ab  21.5ab  23.3bc  22.3ab  21.3ab  24.6c  2l.la  22.0ab  22.2ab  22.2 1. 67

2/ % 4.31b  6.93d  6.24d 4.80bc  4.96bc  1.36a  5.10bc  5.36c  1.50a  4.32b 4. 49 40. 2
BEEEHRY /% 6.0lab  7.07c  8.83d 6.02ab  6.66bc  8.29d  5.82a  8.37d  6.32ab 7.81d 7.12 15.8
WA 11.7ab  10.1a  10.8a 13.4b  11.4a 9.88a  17.0c 9.87a 11.0a  10.5a 11.6 18.9
T 8.15bc  7.07ab 5.7la 9.60cd 7.38ab  6.53ab 11.5d 7.06ab 11.2d 6.44ab  8.06 25.1
R L 0.69b  0.69b  0.54a 0.72b  0.64ab  0.65ab  0.67ab 0.72b  1.01b  0.6lab  0.69 17.8
L 9.57bc  3.99a  4.40ab  12.7cd  36.4c 17.6d  10.4c  10.3c  20.2d 1L 3c 13.7 68.9

e AR R ) — (2 A B 1 R R S 2 P B3 25 B (p <0, 03).
£3 FEMAERMIEN L 2IERNEAGTE

EFfRE m 8T =97 LAEREIT KRK26 K326 =M 203 PVHI19 =99 T y‘"?*fé&
d
FEAHL 30 30 27 27 27 27 27 30
MR/ 2.12b 2.03ab 1. 98ab 2.02ab 2.07ab 1. 98ab 2. 06ab 1. 88a 2.02 3. 60
/% 1.47a 1.47a 1. 54a 1. 66a 1.62a 1.51a 1. 74a 1.77a 1. 60 7. 40
AN 0.19a 0.17a 0.21a 0. 20a 0.23a 0. 26a 0. 20a 0. 14a 0. 20 18.1
B/ % 5.59 5. 29a 4.98a 4. 96a 5. 44a 5.12a 5. 77a 5.21a 5. 30 5. 45
0B/ %% 3. 23bc 3. 20bc 3. 74c 3. 33bc 3. 10ab 3. 55bc 2.90a 2.54a 3.20 11. 6
R/ 3.00a 3. 34a 2. 83a 3. 36a 2.83a 3.17a 3. 44a 2. 44a 3.05 11.2
S/ % 30. 9a 32. 6a 31. 2a 31. 4a 32. 4a 31. 2a 30. 7a 32. 4a 31.6 2.37
WEBE/ Y% 21.9a 22. 8a 21. 6a 22.5a 22.2a 22. 3a 21. 3a 23. 1a 22.2 2.71
2/ % 4. 46a 4.57a 5.59b 4.77ab 4.60a 4. 88ab 4.37a 4.17a 4.68 9.21
e B/ % 7.47b 7.10ab 7. 14ab 7.53b 7.12ab 7. 34ab 6. 78ab 6.73a 7.15 4. 09
A 11. 1a 11. 9ab 11. 4ab 11. 8ab 11. 4ab 11. 8ab 10. 7a 12.8b 11. 6 5. 40
BB LL 7.37ab 8. 09b 6. 19a 7. 41ab 8.01b 6. 63ab 7.97ab 11. dc 7.88 20.0
AW 0.67ab 0. 67ab 0. 54a 0. 64ab 0. 69be 0. 58ab 0. 74be 0.87¢ 0. 68 14.9
FA L 14. 3a 15. 8a 10. 8a 14. 0a 12.9a 9.90a 11. 7a 16. 7a 13.3 17.9

T S [ R 2R () — o 2 5 AR TR AR [ o B A I 3 25 57 (p <20, 05).
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R4 TRAERBEHLFEENERSGITE

b2 45 45 B2F C3F X2F M A5 R %
FEAR %L 75 75 75
BE/% 2.32¢ 1. 95b 1. 79a 2.02 13.5
/% 1. 35a 1.59b 1. 84c 1.59 15.4
R/ 0.21la 0. 18a 0. 20a 0. 20 7.77
EAR/ % 5.91c 5.21b 4.78a 5. 30 10. 8
SR/ %6 3. 83c 3.21b 2.53a 3.19 20. 4
TEH/ Y0 2.49a 2. 98a 3.67b 3.05 19.5
BAE/ % 31. 3a 32. 3a 31. 3a 31.6 1.83
W IEWE/ % 21. 9a 22. 8b 22. 0ab 22.2 2.22
2/ % 4.73b 4.97b 4.29a 4.66 7.39
ik 45 B/ Vo 7.72¢ 7.13b 6. 60a 7.15 7.83
WA L 9. 83a 12. 4b 12. 6b 11. 6 13.3
BEBR 1L 6. 14a 8. 01b 9.61c 7.92 21. 9
R L 0. 63a 0. 64a 0.77b 0. 68 1.5
B L 10. 5a 14. 8b 14. 8b 13.4 18.6

T AR TR % R — A 27 4 b A S [ A 5 4 ) A 3 0% 5 (<0, 05).
2.2 rTE-SEMSMEEEESENRRERNSE

W S A SRR A R I SR O R R AT O 20, AR L 5.
T S B E AN £ SEAM T 2ZE R REE (p=>0.08), B MW Eta F 7 (gl BN F
0. 06, &M 4 58— e 2 X S & A S AR 55, AH R . H e AR I S AR R R TR b R AR AR
ZRY B E (p<<0.000 1), I HAHRAY 9l ¥ KT 0. 16, FF LA 4 58—/ 4T 3% S8 35 b BoA & JE 5
RONE. BRAR . VER . MBI E RS AN (p>0.10), HEIREARR SN EZFHREE(p<
0.03). M proa (& » MRS AR A AE SR, B TERY . BB . R IEBE . 2T . BEERECY O ROBE A L
FLA 55 52 w2500 . 6 SR L B B A G L L v B R e AR O R R RORE R L L R e ) B
A B RS AN . S R B AE X SR, AL A, 2. BRI S B AR A
B GG A R B R (p <0, 005) , XTARBE . JE M S YR L 3 (p<<0.05), {HXTHR . BB, B
JEOBE 5 5 RO LG . U L B SRR 3 (p >0 06) . MG gl (i, HE S0 AR b AR XA
B, 20 R B R R . XA AL BT MR TEA . BEIR B S R ROBE AL
HRE S RO . X OB L TR S e RORE R LY L U L D) A 55 5 me . i AR R B B A
i, Rk B B B A FOBE LG L OWE R L B A B S AN . X BR L JEM . 2 S R R A L. B
ORE RE MR RO L X SR RO R TR U SR 5 R i AN

£5 TE-SGEESHAENEETEMACEERSHNESUEHFESW

b2 14 AR 5 S IR Num DF Den DF F P 7° partial

SA ReE: S 7 9 147 19. 89 <<0.000 1 0.427
i A 7 147 2.41 0.023 8 0. 041

31 2 147 88.19 <<0. 000 1 0. 433

A A R A AR 58 147 1.68 0.006 6 0. 145

il REE: SN 9 147 10. 07 <<0.000 1 0.263
i A 7 147 1.32 0.244 2 0. 009

) 2 147 15.19 <20.000 1 0.111

- S A N A 58 147 1.38 0.063 2 0. 085

A + A 9 147 24.18 <<0. 000 1 0.478
i A 7 147 4.02 0.000 5 0. 084

& 2 147 2. 44 0.090 5 0.012

- g A R AR 58 147 4.11 <<0.000 1 0. 441
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FRE, F LR ABERRE AR AL EAF = G B @A T F S T R

RS

s o 8 7 ok IR Num DF Den DF F P 7’ partial

A + S 9 147 19.19 <<0. 000 1 0.418

i A 7 147 3.91 0. 000 6 0. 082

Y 2 147 47. 84 <<0. 000 1 0.291

S 0 R LR 58 147 1.86 0.001 6 0.177

LR S R 7 9 147 16. 17 <0. 000 1 0. 374

i 7 147 9. 82 <<0. 000 1 0.213

o373 2 147 90. 08 <C0. 000 1 0.438

S A R BLE 58 147 1.43 0.043 3 0.096

TE B + A 9 147 6.9 <<0. 000 1 0.188

i A 7 147 1.67 0.121 6 0.019

HY 2 147 13.4 <<0.000 1 0. 098

S R LR 58 147 1.54 0.019 9 0.118

J=y + S 9 147 1.56 0.132 8 0. 021

i i 7 147 1. 62 0.134 0.018

g 2 147 2. 46 0.088 5 0.013

3-SR B AR 58 147 1.12 0.2919 0.026

it 5 b A 9 147 4.37 <<0. 000 1 0.117

i 7 147 1.73 0.106 5 0.022

Y 2 147 3.53 0.031 9 0.022

IS L A 58 147 1.28 0.122 0. 063

E4 A 9 147 66. 1 <<0. 000 1 0.719

i A 7 147 2. 48 0.019 7 0.043

H 2 147 9.38 0.000 1 0. 068

S A T R BLA 58 147 3.29 <<0.00 01 0. 367

Tk 45 34 g B 3 9 147 39. 94 <<0.000 1 0. 606

i A 7 147 2. 68 0.012 1 0. 049

HR 2 147 33.71 <<0.000 1 0.223

S A N A 58 147 1.78 0.003 1 0.163

FEA L A 9 147 23.9 <<0. 000 1 0. 475

i A 7 147 2. 63 0.0137 0. 047

33 2 147 38.17 <<0.000 1 0. 246

S R AR 58 147 1.74 0.004 3 0.156

WE O L + - 9 147 14. 07 <0. 000 1 0. 339

i i 7 147 11. 39 <<0. 000 1 0. 242

S 2 147 40. 74 <<0. 000 1 0. 258

S A T R BLA 58 147 1.2 0.1935 0. 045

E-R YA g a2 9 147 6.13 <<0. 000 1 0.168

i A 7 147 8. 37 <0. 000 1 0. 184

HR 2 147 16. 65 <<0.000 1 0.121

S R ELE 58 147 0.93 0.620 2 0.022

R L + A 9 147 54. 8 <<0. 000 1 0. 679

i A 7 147 3.77 0.000 9 0.078

L 2 147 12.59 <<0. 000 1 0.092

Y-S AN i A AR 58 147 2.38 <<0.000 1 0. 258
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W 5 HE- S L AR R R R P R I AR G R Y A K S AR Yl BE RO Y, HAE S A
0.377,0.081,0.154,0. 173, X B+ 40 f . it B L B R I 45 45X 14 /08 ik JT 48 A 5 4% 53 19 T
BR300 48. 06,10, 376,19, 706 F1 22. 0%, = 38— A5 X M0 48 A 19 58 6 52 W 5 Ll R 1) 52 Tl e /)
A R R 0 T R P S G R e U T R = ()

2.3 HEMRRERHNEELENSKAF

DU o G B b oy R AR 5, AR B PE T M R R S BN iR AR &, BEATI8 0 mH 3 . 45 R 3R W,
AR A [ g5t 5048 A 19 [l E AR 25 A R] (3% 6). 4 5 =2, A AR [ B4 A 5 R R Y IR N T
L MR R BB, JERY . ROBE L I EOE B RO AL L R A AU L A AT AR S aR MR BERINA AL
=0 oS e 0 R 5 D L = R 1 s A B Al o < R SN T N s W =
B, SRS R B R 22 SRR R R B . T AR AR S B, 2. A ik R )
FIREBE L 52 TR R OB E 2. 3R — s A LR G R F 4L G AT e e 5 5 4 A (B
S T%~T6%.

*6 TH-SKETFSEMLFERGESEEM

[T = O ] Model R? p
Crn=2.20—1.25 Csmo 0.12 0.002
Crx=2.4640.02 Csom—0.15 Csrp+0.04 R;—3.62X10"° Rad 0. 38 <C0. 000 1
Cwa=1.25+0.000 1 Cspme—0.01 R(—0.03 T, 0. 36 <C0. 000 1
C protein =4. 04+0. 03 Csrx +2. 82 Cegp 0.12 0. 009
Cric =9.89—0. 26 pH+0. 03 Csom —2. 99 Cspmo —0.07 R;—0.002 2 H, 0. 50 <C0. 000 1
Caaren = 1. 84+0. 001 Cspye +3. 35 Capp 0.18 0. 001
C raugar = 33.39—0. 04 Csax 0.07 0.02
Creugar =21.3945. 79 Cspumo 0.07 0.03
C phenot = 8. 33+0. 04 Csrx +0. 002 Cspmg —2. 55 Csgp —0. 21 Cspz +0.01 H,—2. 29X
) 0.75 <0.000 1
10 Rad
Conr = —16.2540. 07 Csont — 0. 51 Carp +0. 04 Corg +231 Cser — 0. 004 R, — 0. 002
0.71 <0. 000 1
H.+1.18 T,+0.48 T,
Ryx=9.75+13. 04 Csgmo 0.16 0. 000 5
Rsnicon =—19.44—0. 06 Csom 9. 56 Csgmo+0.37 R¢+0.01 H, 0. 38 <C0. 000 1
R /i = —0.744+0.01 R;+1.16X10 ° Rad 0.21 0. 000 2
Ry/c1=293.45+2.59 R;+0.05 R,—0.08 H,—8.89X10" 5 Rad+12.85 T, 0.76 <C0. 000 1

T Con s Crics Cwet » Cpronen » Cricor  Catares » Crauger » Crresgar » C prenot » Ctner » Rsn s Rsnicon » Rvymicon Fl Ry 70 5 R AR I BV, 42
B OKIEPES . BB M. EAS L KPR SR RN W i EEAR IO B S RO R( L L B . RUBREE . AR
s pH AT Csom s Csax s Cste » st s Csing » Csizn » Csinto » Csin » Csar 20 BRI 14 pH AEFUA DL, AR AL, W, 280, STtk
B ARUEE . ARUR . AR KR T TR R H, R Rad 435 678 M0 REAE R I AR R IIAY H ¥R . B7CIR 2 .
R FRAB 2 . BT L A H IR A ORI SR 5

RIS i S
3.1 HRIEE X 4 RS & BRIE S

— N DB Y A AL A A R R A 1. 520 ~3. 560, #i =206, A 0.3 %
~0. 8%, MAB<<10%"", MR 1.5% ~3. 5%, Wk <5.0%", BBER 20% ~26%, &



% 10 #A HEM, K. LB AR ELAALIENEEBEBE T F R T 7

JERE A 18 % ~22 %, BERLLL R 6~10"7, B LR 0. 8~1. 17, HIG L =4 NF 2 ER 4 FH
o WA B R KB, R, ER . R JEORE Y T X RO O LG L B GG A A O T Y
SRs B G T 28 8 R 08 DU AR T O TR e B R s EORIE R O T e RGO P 22
CRI SR 538 bl 2 2O #0500, W A0 X8 A0 1 Iz RO A RE 3R . 22 W 2R A G ) 2 52 e 0 T B
PR RSN EER T Z . Z WA Y R 0 ] AF G R L A A R
T, HESYREEE, (A0 A Bk R ROy ALl MR . BB, BRMiRR . KR . w2k
BRFEZRBEEY, HPBEE AR RS, SOA ARG R SCHR R E Y ) 3 240 DI - 2 8 26
Wy I3 0 A7 I Tk AR B Y S BV R4 B A 1. 48 % ~6.55 % T SR 1,49 % ~10. 1% 17202,y g Al
S B SE A [ M AR R R AR R 2 T 25 W R A I kAR RO G A AL b BOKOE (R 2 BER D).
g5 LIRS DO Al 2 BT R R 0 A A R R TR S R . A E e, e R AR B A
Bl BB, VERY . 21 R A i Tk R IO )RR AR O B R Y TR A, PR s S O XA
sl JOT ) A T ) N B, AR, R
3.2 AN RRIERNEER

[ A AT R B, A 2% B A3 5 7 i R L e L AR SRR R A R R SR R R A DD
KR RS AAE S, TE AR R SRR AR — B AT, AR A X AL B
AL EAT. M. 2B AR S R RO AR . PRSI R . OB EL . B S E BT e B R e AN, A
it R SR T X A B RORE R LG L U E B B S e AN b, AR e R A A B A 55 3 B R e
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Effect of Soil and Climate Conditions, Tobacco Varieties
and Their Interactions on the Chemical Qualities of

Tobacco Leaves in Zhaotong, Yunnan Province

HUANG Ai-ying', MU Zhi-jian*, JIANG Zhen-mao*, HUANG Wei?,
ZHA Hong-bo’, NI Xia®, WANG Qiang®, WEI Shi-giang”

1. School of Agronomy and Biotechnology , Southwest University , Chongqing 400716 , China ;

2. School of Resources and Environment , Southwest University , Chongqing 400716 , China ;

3. Zhaotong Company Affiliated to Yunnan Tobacco Corporation, Zhaotong Yunnan 657000 , China

Abstract: In-situ field experiments were carried out at ten tobacco-planting eco-regions in Zhaotong of
Yunnan Province to investigate 14 quality-related chemical indices of tobacco leaves and their association
with soil and climate conditions, tobacco varieties and their interactions. The tobacco leaves in Zhaotong
were characterized by relatively lower contents of potassium, chlorine and lower ratio of total nitrogen to
nicotine, and relatively higher values of total sugar and its difference from reducing sugar, while the values
of other chemical indices were mainly within the range required for the high-quality tobacco leaves. The
effect sizes of soil, climate and other factors on the measured chemical indices of tobacco leaves were dif-
ferent. The relative contribution of soil-climate, tobacco variety and their interaction and leaf grade to the
total variation of the 14 chemical indices of tobacco leaves was 48.0%, 10.3%, 19.7% and 22.0%, re-
spectively. This indicated that soil-climate conditions had the strongest effect on the measured chemical in-
dices of tobacco leaves while the effect of variety was the least. Of the 14 quality-related chemical indices of
tobacco leaves, the contents of total nitrogen, protein, starch, total sugar, reducing sugar and the ratio of
reducing sugar to total nitrogen were mainly regulated by soil factors; however, the ratios of total nitrogen
to nicotine and potassium to chlorine were mainly influenced by climate factors; and the other indices,
such as the contents of potassium, chlorine, nicotine, polyphenols, extractions by mineral ether, and the
ratio of reducing sugar to nicotine were mainly regulated by soil-climate interaction. It should be mentioned
that rainfall frequency may play a significant role in regulating the contents of potassium, chlorine and
their ratio, and the content of nicotine and its ratio to reducing sugar or total nitrogen for tobacco leaves.

Key words: soil; climate; tobacco variety; interactive effect; chemical quality
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