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1 ME5R*E
1.1 A

FH [ 3 560 72 252 3 A1 A 28 717 D R AR B AT 0 R A S b R A7, MR S . BEE £ C0~40 enD 1Y
FEARTAPER N pH 5. 58, A ML 20. 22 g/kg. 2% 0. 89 g/kg. &8 0. 59 g/kg. 28 12. 63 g/kg. Hlff A
89. 1 mg/kg. M 33. 4 mg/kg. HAHP 154. 4 mg/ke.

BERT A AL . R R T 2T B i MR A BRA FE =1 A F R BEA HUIE, H3% 5 i oy
B 5lh N 33.3 g/kg,P, 05 25.9 g/kg, K, O 38.1 g/kg, AHLIT 470 g/kg. BEilA 24 PLHENE (BEAE) 37 53
Fitd 7%, N 5.6 g/kg, P,O; 1.6 g/kg, K, O 4.2 g/kg, AP 210 g/kg. )B4 5 Ay =400 97.

1.2 REiGIT54E

R SLATIESE 3 ARS8 BB IR N — 2 b le PRI B2 (/&1 1) i 4 ANAREE, ARAREE 3 WE K, REH
JE 16 500 #&/hm”, H/NXHMH 40 m*, 43 6 12285, BEVLIXAHS. K545 0 P A 112. 5 kg/hm®,
RBEELLG] 1+ 1 2.6, AHUEMHARHN N, P, K B8R 2480 . RSRRE#b 7S, & 80t AR EL At o
HAA R (8-12-25)750 kg/hm® , B S AHLAE 450 kg/hm?, #2# AL (20-10-10)75 kg/hm® . &4 & & A (30-0-
15)225 kg/hm®. 7EA LS b, 4= 28 HLIC AR 5 A LA A9 00 & 4y SO R) T A A 37 45 80 4 1) S ety I
HEAT . WEBR SR FJCHLAC B R — A8 HEAT A 7, FLE MRS I O vk KB T . M ZE L BB Ak L A L B TR R
Vi) A5 S il A i R 0 A 7 R AR R R T AT

SR a5 N1

CK, ¥512%, ¥ AL ;

T1, SE7E 2%, & MiEhC;

T2, A28, 42847 HUIC R e 5 A A v i F oA ML (R 450 kg/hm®) . EHLIE S T1 AHTH

T3, FEAE2E, A2 AR R e w Rt AL v 75 5 A FLAE R i 450 ke/hm®) . JEHLAES T1 #E . %5 280
B =R 3 000 kg/hm? . ¥I#E 2~5 cm.

W2, fEAEZEIEEE 1 49 20 cm, R 10 em (938, P3G, U BLMIRE DLAE RN 25K, Y48 0 2R ik
SEYEIG . RBRMFE . PR, FERAERZE T, Jeft R LR 2 AR N, 21T 5, RE R
28, PEAT R A, TR BT 2V AR R B R AR AR BRAE. Zad 3 AR TEAS 2B s Bt A RS L i B B SR 1 R
5 T 2k 58 B
1.3 MEMBERA X
1.3.1 XEHBRESME

M mE AR EEY, 295 A20H. 6 H10H,. 6 HA30H. 7 A 20H.8 A 10 HM8 A 30HG®G
AN BURE , /N X3 5 o5 BRURE 2k 0 BRUKH 22 1 9 AR AR IE PP 7 8 CBE AR AR 25em 28 47 Ak SR 4 0~20 em B2 £
e, RAEHMUNEE T 1 ke HEEAERE AR T M 50560 =, I - HERG G M. R RIS, %
WRFAE T R4 1 ke HF2 88, BARNCT . DA + 3855 40 i 43 4L

13 pH (R B RS A vk, HIEAHLCR T H A IR ALk, REA AR B b L (3, AL
B FH MG s, A ZUR YT BOR s RIEIREE R A Lk, BERR R BRI R Ntk ik, Ak
ZUHER A KMnO, 5 2 2, REREEE R A 3,5 —fi5 3L KA R be vk et
1.3.2 XEEAEMNZ

5T I 2 N R A VA A 70 A |1 €291 =1 N N O B S i [ w3 e 9L
FEMH 8: 00, 14: 00 1 20: 00 {58 5,10 A1 20 cm 1Y+ 2 1R, H &80 BOE 418,

1.3.3 A4z

2014 TP 0, 70 RERE A 45 A B BE K KA — B AR 3 Bk, 22 LI-COR A Al A =1 LI-

6400 U 4 6 A AR I A I s ot A A L MR CO, WREE . AL B MIZE G R, e
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1.3.4 MeHiu R o2
2014 AF AR A AR AR, A5 AL B A EEAT RS, OB S CoF i R AT Ak A LA A BT BB I
A BOR FH O LU (05 3 JEORE O B A BCR A DNS Sk B U B BOR R BLIG 2 00k . MR A it 40 5
RN RAE IR . SR TR SR s # B BCR T H, SO, — H, O, AR
1.4 HEHH
K H Excel 1 SPSS 4 AT G v H A 30 AR G M 70 B s 22 5% BB R 30 R A LSD ¥, p<<0. 05 B 40 #r
HA G2 L.

2 RS

2.1 JEERXEHHHE

G AR T I8 0 1) ot o 5 7 i LR BB, SR AR KR A A B A, LS B R A B S
MRS F SRR oA BOR T DL LS K 6 A RE T, 2R B R 5 AL R E U R ok &
R ELAEBKE T, AR LATLEL, 588 MUK SIS R CO, W 5ot G R ] i
TS R, WO A BRI A BRI A O B i 12, 1500, Hh DLSEAE B G 20 60 4R FEA L
RN SFEAT IS BE (T3 By, L BERE i 13. 37 905 55 7 28 b il A5 X 00 Bk ) 2% 1 3k 5% 15 8 2 b g A5 5
P25 18 MR Y, Jr 2 a RIS it E X

F 1R E AR AR S T AR S A 41 0 B2 00

e SALFEE/ e CO, ¥ B/ HOlL B R/ %Hﬁﬁﬁ/
[pmol(m™* « ) '] (pmol * mol™") [pmol(m™* « ) '] [ mmol( s) 1]

CK 0.28 b 193.32 b 8.23 ¢ 3.36 a

T1 0.34 a 204. 56 a 9.23 b 3.27 a

T2 0.32 ab 203. 45 a 9.24 b 3.37 a

T3 0.35 a 205. 65 a 9.33 a 3.18 a

T [F =SB NS PR R SRR 22 5 A et 5 L (p<<0. 05) . T Al
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2.2 TEEE
HR 2 AR, MRS 15 d(5 H 10 H), B85 28 Fhokf A5 20 Y 1 380 B2 L 34957 28 Fope 45 X 0 v 1 &2
1.0 °Cs 767 A vy e e, 5875 28 Fioms a5 5 1) - 38 I B A 38 5 ZB AR A AR, 7 A 19 H 5 29 H 43
WSS FEAG 15. 3% A1 2. 8%, Horb, 7 A 19 H 440 30 + 590 FiF 22 S 39/ S it2F XJmm@i%ﬁFW
ﬁ%g,ﬁCKﬁﬁ%ﬁZw&ﬁ%%ﬁ%%ﬁﬁ&ﬁﬂ?ﬁﬁﬁ#ﬁﬁﬁﬁ@ﬁﬁ%‘ JuH I A
Be A 20 %0 4R 38 MLAU NG 5 22 1) 7 26 5 AT A BB B A 265 1 081 ki £ o L 4 473
*2 TEMEEXTABERKEETHEBEC

Ab 3R 5H 10 H 5H 30H 6 19 H 7H19H 7H29H 8H 18 H

CK 23.7Db 24.2 a 25.1b 36.0 a 28.1a 26.2 a

T1 24.6 a 24.4 a 25.8 a 34.0b 27.2 b 26.9 a

T2 24.9 a 24.7 a 25.5a 30.5 ¢ 27.3 b 26.8 a

T3 24.2 a 24.3 a 25.4 a 27.0d 27.4'b 26.8 a
2.3 TEMEEHE

M 2 AT LA, 34 A 30 PN 45 Ak B i R AR Al R R A — B0, T3 Ak B il 2 R A L A Ak B
K. o AL SRR R AR 8 A 10 Hik B RAA . WG IR TR, BERREEIEIET 7 H 20 H ik 3|k
{H, WREGIEPERE S 1. Y878 2B PR A 20 1 45 L HER IS PR 1 8 T S B M A, 24T N AR
T, MR . T B 5 W R T T 2 S M 0 R 5 10, 596,12, 2% ,18. 3% F1 7. 55 % 5 TR 78 ZBHL A 20 % A4 A AL
REENE (T2, T3) A 4 FhEGIE P L3 5] 2853 i 5 13. 156,12, 49%6,19. 82 %6 F1 9. 58 %, T2 5 T3 fb 3
SR H W R 22 RIS L
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2.4 TERSRESH
M3 ATV L IR - T8 2B Rl R pH A5 sk A o A A S b T i ko A
OB BB ARG RIS SR B4 A R UL (T AL B 1388 C/N . A LB 5 06 0 o 80
SRR, SRR 20 0 RIR M S A HUIL BRI 20 00 FUR A A4 264 HUAE T 5 7% 28 0] B2 o
FEFFPIAS AL BE (T2, T3) B M T 35 C/N 55 B S5 k20 i W) 08 o T e S8 ik fip 0 I 20 A W) 8
®3 TEAHEEXTIERSRESY
A WL T ek B/ A SO o /3 AR T e e S/ T A o o B/

Ab B + 4 C/N + 3 pH
(gekg H (m=+ kg ") (m=+kg ") (m=+ kg ")
CK 20.2 b 143.2 a 46.6 a 146.5 b 13.7 ¢ 5.4b
T1 20.5 b 135.4 a 48.7 a 156. 4 ab 14.3 ¢ 5.6 a
T2 21.2 a 127.8 b 48.6 a 176.3 a 15.4 b 5.7 a
T3 22.3 a 125.5 b 50.3 a 165.5 a 19.3 a 5.7 a
3 #

3.1 EEZEMERKNBAEBEEKER

AP SRR W A B Sl R B A A 7 A T R SRR 2 R B A A K Y R R R
26~28 °C, MCI RS MR A A9 A BTG PEBC . v A8 2B PR R SR i 0 S A RS R I i SRR R R, AR T
AR R B R e RS DA B SYTR AE E AT A e i 0T 0 A G P R 5 SR R B B D 36 °C L
kI 35 CE, AR T REMAY AR K R H . 2 A B 2 I AR F AR R TOL S /E R AL R, iy
L3k A AR S LR A 280 T 5 o I I 2 BEL A% 0 5 0 G 1) 45 i VSRR 1 B A Ak,
IR B ZE SRR, A R TR S AR R R R, A R IR S AR . iR T
1 PR et L [R] In 28 9 2 3 G AT Ay LR R O S R B B O PE . A7 A T 0 ik - 3 A 3l 9 L
RET . A AT AR R RS R, AT — i e S a2 e i TH 1

TR R R ALK T B . R RS2 IR AR R 2. 22 2B EHZ A — 2K 5E 20 em. R 10 em )
s APk Ve LA, T2 A DA R 2K, 52 I R K i B s 22 (A A MR I 9/ i 3 A U 3 Y
KA s A2 2B ) R RS FE . BELAG 3K Ay 28, # N7 R /K DT A RCHR o 3 ) B K PRI e 0
o 2 i 3 TV 9 s 1K DA R K 2 3 5 5 5 AR AR N B SE 4 SR A — B
3.2 EEZMEENXNEELSHERR M

ARy — RO B EOAE . e K R A AR P T B T R BB IR R RO A R
9 EE g, Hoh 29 96 26 (49 4y 4 el IR R IR T O A . IR e e & AR R R R T AR e A S
A0 ELAE 0 A 0T P 2 o BRI S R O RO R A R AR, ELIA B I R AR R I A I
AU . G4 2 MR AR U] B B i 1B A AL L R IE] CO, WE 5ot a s AR, X2 h T 95
7B b P 28 (B BE LU A G B IR BE 2 11 10 em, BGHE T A FERE MR R (058 XU A SR T RIRIEERNT L A
T 0 B AN 22 A OB RE M o AR A D6 5 R0, 13 55 00 1 0 55 08 36 K 8 8 A S8 8 R I T 5
ZERARL .V RANEOTTIEN , Bt 30 76 B4 HLEA A T E RS A B OE S AE R AR B TE B AL 20 004
BLURUEE L 9 25 18 1 Tt A [ & B 8 AT HILAC . 45 28 87 it 1T 20 2% HILAC By Ak B0 R o4 01 5 T 3R L AT L
JE 9 BT e, T AR 2 A MU G 228 00 B S R AT AL B (T3) e, Ho 38950 28 4% G it N Ah 388 i 13. 3724, 3X AT
JEN A TR SRR A PE T . A 2 UL AL BE T $2 AL A A HL SRR R A A ILIE A3 349. 5 keg/hm® , ZE{4
FEAT B A AE — e RE B B3 T S AL f o0 K, T 3 B SR A 5T s i A BILAE R B 4 i e A
M i 3R B S B O A AR, X S AR SE B 4 R A .
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3.3 BEZMEEAINTEESESHSH0

THER R LIENEEANZ —, 25 LD DI B0 RS A A RO, TSR B, S A T
DA e b S X VR WA 2R i Rt 0, BEAE O RS SR L T ) 5 A WO Y AR AR R AR
ET 07 WA AR B 7 3T 5 R [ 2 & 300 D9 S O A TR —E B 28 e L AR R
Vi A% 28 SR AR S SR T S L RO T L R TR A ORI T R Y e T X ) 2B AR S, R DR R O AR
MR T NI w2 oh . ol 3 M S PEARAE 7. 8 F 03k B B R AE. 3 AT BEJE N O 98 A% B Rl A 5
A HLAE Kb PR 48 4 S 0 A P, MR X VB A B b RE T . A T R s RS K W F O
A 3 38 FLA K L B R RERERT I AR A RE R I, AR R RE B, IR R W £, T AR
WL o AR AR08 3% 20 0 Wm0, AR5 L AR AR 20 I W B 2 AT P D /D JXT RE e o AR Al U L RE B
il 55 B TR 0 R S T R BRI LR 2 — . AR Z WP SEIE W], e S IR ) B AR B A OGP
AL IG WEFE B SRR ZE R BT B A LT OO | AL B R4S B C/N I pH (AR A
W T SR A PR S . RS AT B SR A D W B R AR S A e e N T O G T fR
A HLBUTUE S BOR A R R
3.4 BFEZEMEEANTHRELRUE

i ZE SR R IR — PR AL BOR . RIS ZB IR 22 . 2B AR A8 3, W RLE I 0 F . B4R 228 1
oo LR AP EIC . R R R AT, S8 78 28 MmO Rl A L d Pk e L 9 TELOR I RE D 9 A O I R AT, 2
B A 2 RS R A AL . BRAEARE A F L e HLITT L [R] I R STy K R R B Y AR 2
[F1) S 3 /N K PR 53 28 0 5 e JRZs D't Y ] P 5 28 ) o T o R T ) A7, AR TR, BB, WEZh | RS
A Pt SR WAL 55 FH ) B84 O R AT o AR R DLARADE 3 238, X 3 400 ) 0 R 5 0 £ 406 B A 8 00 L. 4R, e W)
— M AR 2R, SEBLAR AT XSS R AR AR, Sk 3 AR RIVAT S8 U A T RV AR, R HERRAT
S8 1) R A 1) A 7 AR L TT AR ZE AT, RAIE T AR — E IR TR, S — Bl Rl . % M AR 25 5 8 2 ol A L
o BRIEIPZEGE A7 M TR R AR 1) m] Rp 2 S B A IR U0 3 1 ) Al AT AN S AL B FE 45 45 A — ik 3R {3t
— FARER A . 5 T AR AR IZIEOR A I DR B T R4 19 28 U7 k4 MAE 8300 TR K
R A ) & %

4 &F 8

i 7 28 MR ARE A o T 08 TG R K A A ORI T 3R 5 G T i A 205 R 4 17 T K XS e THT 9 2 oA
efift T K ToRLAE K 5 R A AP 1 B e A HBE 2 LRI 0.9 °C il i BOPFJE Ll U AL e 5 T i
FEAR 0. 8~5.5 °C, GEAE LR 200 FEA WAL 5B B REAT, 6 7 A 19 H B el B L1 2) 2B
AL RRAR 2500, TEAT ) A0 R 38 S e JEL D0

i 7 2B Tl AR A S A T E KU I A 1 R S USSR BE D BOLRE MR R, IR EDOLERUR. TR
MR L, JUHE, WA ELS G 2008 36 A LA R IL 5 28 V0 B2 5 75 AT Ak BEL6E % A0 i O 5 3 5 5 3
9.33 mol/(m* « s), HALGKLI BRI 13. 370, Jp M 47 L B 28 & 1 ALl

Vi A8 ZE R AL A R T MR B2 | SR AR A AR R AT L (R I 2 5 it A HILIE 5 2 0 B R AT A A
TR AR ANES B K AL R BRI E, RS MR G A A AT T 9. 5800 ~19. 8204, $2
i TR O B R, AR B LRI AR, AT SIS 3 AR PRHURE L R, AT TR TR
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on the Anthropogenic Mellowing of Tobacco Soil

SU Ting-ting', ZHOU Xin-bin', XU Chen*, WANG Yan-kun',
GAO A-xiang', XIE De-ti', HE Rong’, WEI Jian-guo*,
LI Xu-hua’, LI Dong-liang”, DAI Xian-qiang®

School of Resources and Environment, Southwest University , Chongqging 400716 , China ;

-

China Tobacco Chonggqing Industrial Cororation Limited, Chongqing 400716 , China ;
China Tobacco Hunan Industrial Corporation Limited, Changsha 410000, China ;
China Tobacco Guangxi Industrial Corporation Limited, Nanning 530001, China ;

SUEEES NN

China Tobacco Guangdong Industrial Cororation Limited , Guangzhou 510620 , China

Abstract: A favorable soil environment is the foundation for the achievement of quality tobacco production
with a desirable yield. Unfortunately, the physico-chemical properties of soil usually deteriorate after soil
consolidation of tobacco fields, resulting in lower economic benefit of flue-cured tobacco cultivation. In or-
der to speed up the anthropogenic mellowing process of newly consolidated tobacco fields for the improve-
ment of tobacco yield and quality, a field experiment was made, in which two different planting patterns-
wide-narrow ridge and uniform ridge-were compared about the photosynthetic characteristics of the tobacco
plants, soil temperature and nutrients and changes in soil enzymes. The results showed that compared with
the uniform ridge planting pattern, the wide-narrow ridge planting pattern decreased soil temperature by
0.8—5.5 C during the high temperature period, increased the net photosynthetic rate of the plants by
12.15% in their vigorous growing stage, and enhanced the activities of catalase, urease, sucrase and phos-
phatase by 10. 5%, 12. 2%, 18. 3% and 7. 55% in the soil, respectively, which played an important role in
soil improvement. The wide-narrow ridge planting pattern in combination with 20% organic nitrogen fertil-
izer application and furrow straw mulching had even better benefits: soil temperature decreased by 25%
compared with uniform ridge planting pattern on July 19th, the net photosynthetic rate increased by
13.37% . and the average activities of the above-mentioned four enzymes increased by 13.15%, 12.49%,
19.82% and 9. 58% . respectively. It is concluded that wide-narrow ridge planting pattern as a new plant-
ing technique has a good effect on soil improvement and, combined with it, application of 20% organic ni-
trogen base fertilizer and straw mulching furrow will give even better results.

Key words: tobacco; wide-narrow ridge; photosynthetic characteristics; temperature; soil enzyme
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