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hESHES, S142°.1; S143; S572

SRR AR 2 Tr VR, S AT 454
PLIIE =, SR MR R A K R B A3 — A R4
et | EIRE A A b, i B
WA AL, GRS R E T
MRS H AR R ALAE, R X e s . AL
FERC, MR | R ACE N, BN 2 5%
RSN EERED ) H, WL maE 2
HHREAE S 2 —

LRGBS, E IR, XY
M5 A E A, Y S Ry Y
AL R EEE SO A S, Wi, SBERZE R
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Vo MG, ARSOOT R TR SCHESE, LAY D A
2R fE F BT IR TR

I BB

L1 ARG

I T 2011 ~2013 “FE M A S le B 1H HL
B T, LN IR, Fi o i, pH {E
6.24, AHLF32.2 g/ke, AR 150 mg/keg, A
W (P) 16.5 mg/kg, #HAE (K) 123 mg/kg, 2011
EFTHNREE , 2012, 2013 4EFT# LM T,
1.2 R

MR = 87, LRIE M43 F  (Vicia
villosa Roth var. ), MHF L HAL (N: P,0,: K,0 =
15:5:25) , EEBERRES, BRRE,
1.3 it

R E 10 NACH, 4 RER, BEHLX ZHHE
H), NXHEA 21.6 m*, KA EE HE LG, 3
ERFE AN ORAE, 10 DAL, D CF1 GM 0
kg/hm’> (CF1 & N 63 kg/hm’, P, O, 63 kg/hm’
K,0 126 kg/hm* {451 . GM NERIERIZET, GM Ji
T OB N B A I SR B 8, TR 5 @CFL
GM 7 500 kg/hm*; 3 CF1 GM 15 000 kg/hm’;
@CF1 GM 22 500 kg/hm*; G CF1 GM 30 000 kg/
hm2; ®CF2 GM 0 kg/hm2 (CF2 A4 N76.5 kg/hm2 .
P,0, 76.5 kg/hm’, K,0 153 kg/hm’ i 45 fij, F
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[f); @DCF2 GM 7 500 kg/hm*; @CF2 GM 15 000
kg/hm?; O CF2 GM 22 500 kg/hm®; 10 CF2 GM
30 000 kg/hm?,
1.4 5t

B, T 2011 AEFE RIS, SEPE
b RN, B, 5 R 2 AT B R R R R
28, B 40 cm, KT829 80 cm, 20 cm, 28
#1120 em, BRAFEMNEERAT 30 d 2247, FIEF L,
A, M, 2B, BIESIE,

SEAEE R . HEHLET, AR R ZE BT, IR
2530 cm, FFHIELL S em KL A0S 7o 5
Wit T,

B . RS B, AEM AN 28 14T
HAE30 em, 20 cm A BREEM T, 7CHE 60
em, DIARFE HIAE 530 2o il 1 5 A0 G 1R 4 I
N: P,0,: K,0 =1:1:2 PSRN, &5 it — ik
Wit T d /It IR

JHEER . 4 AIKS Ao, M IKREE 0.
H5~6 FEMMMEEBRA /T, ks, H
BRAAA I TR A, Rl RS ERK, RS
FH M7 T6 IR AR 22 MBI 2 RS, J R
A FE/NFLIEAG ZE N HR R VRN, P A0 4 A ik
Ji) RS/ INFL R 52

SRNEREFP . SRAE MR B R i R RGO
BEMTMEMEEY “ZFE" L, 2 30
cm, FEFE 45 ~60 kg/hm*,

1.5 s H &7k

JHRA ZVERIE . BAS/NXGE 3 A B
SITEARSR 5 B AR AR SRy MR A 25 AR A i e X
%o HIR R AR BT, 43 0l U R S 3 R
ANEE - NUIS SIS /N R A U e B T
A3 R 3 R R IR RS BRI SE ;T

BRI ARG T, 43 I T 3 it A Bk
MG ORI bk . B (B,

LFEENE KA. MWEREETEEE, BA/NX
12 30% BENLI BOIRE, JHARRAR R i fa s (IR
ghy ML, fEHE ™ R GB/T 23222 - 2008
T3

AR A R AR A A M R B I .
FORJESEEE , SRAEMRIX HIEAES,, el i 5 iR
AYES VRN RE A HE b A Ak 2k A AR AR PR AR R
Ko,
1.6 Fdaaba

K H DPS 3. 01 BT8R T 0T

2 BHRE5H

2.1 BHERZRNEXT IR AR 2R 52

MFE 1 AIEW, it CFl b2 CF2 e &
ST, HREERA A rthE A BRSO
JE 56 B Y Wt 25 T80 S N e 3 i 3 m, O HLEAR
U s 11 O LR 1) S 611413 o < N LI O
FEAEFH R A F, BHE 7 500 ~30 000 kg/hm’ ¢,
HHEE BRI K BN 4. 72% ~9.44% | M- G
Jn2.28% ~7.31%; &8 A K BN 3.54% ~
9.50% , M FaEERAIN 5. 66% ~14.62% ; bR
JEHEIN 7.69% ~11.92% , W 55 B 0 8.21% ~
14.49% , CF2 fLAEFH & 244, #HH 7 500 ~ 30 000
kg/hm*SRAE, KRR 7K BRI 2. 37% ~6. 67% ,
- F S5 REH N 1.81% ~ 8. 14% ; h &R A K B 34 in
3.24% ~9.10% , "R eI 5. 75% ~10.62% ; L
BRI R BE A 6.70% ~ 11.11% , M Fy e 5 34
8.48% ~13.84% . VP BHIELRAE I -k 5 ] 5452
BRI SRSy, PEHERE A, JHx s R
R (IR

®1 BEZEEXHEERFX/NIRMm (em)
b3 E LIRS SR 9E MRS HAR It 5E RS bt 5

CF1 GMO 44.5 +0.8 cC 21.9+0.6 cB 62.1+0.5 eE 21.2+0.3 dD 66.3 +0.9 dC 20.7 0.4 dD
CF1 GM7 500 46.6 £1.0 bB 22.4 £0. 8 bcAB 64.3£0.5 dD 22.4 0.3 cC 71.4 £0.1 cB 22.4£0.4 cC
CF1 GM15 000 47.4 0.4 abAB 22.8 0.4 abAB 66.0 £0.6 cC 23.2+0.1 bB 72.2 +0.5 bB 22.7 0. 1 beBC
CF1 GM22 500 48.2 £1.7 aAB 23.1+0.4 abA 66.8 0.1 bB 23.9£0.3 aA 73.6 £0.1 aA 23.2 +0.4 bAB
CF1 GM30 000 48.7 1.0 aA 23.5+0.8 aA 68.0 +0.8 aA 24.3 +0.2 aA 74.2 0.5 aA 23.7+0.3 aA
CF2 GMO 46.5 +0.7 dC 22.1+£0.6 cC 64.8 +0.7 dD 22.6+0.3 dC 70.2 £1.2 cB 22.4+0.4 dC
CF2 GM7 500 47.6 £0.9 c¢BC 22.5+0.4 c¢BC 66.9 £0.9 cC 23.9+0.3 cB 74.9 £1.5 bA 24.3+0.2 cB
CF2 GM15 000 48.1 0.7 beB 22.9+0.7 beABC  68.5 +0.7 bBC 24.5+0.5 bAB  76.0 £3.3 abA 24.8 0.2 bAB
CF2 GM22 500 48.8 0.3 abAB 23.6 0.4 abAB 69.8 £0.6 abAB  24.7 +0.5 abA 76.9 £0.6 abA 25.1 +0.4 abA
CF2 GM30 000 49.6 £0.9 aA 23.9+0.3 aA 70.7 £1.1 aA 25.0£0.2 aA 78.0 £2.4 aA 25.5+£0.3 aA

T RPEARE /NG FRERIR 0. 05 225 BE K, REFEERR0.01 ZREFEKFE, TR,
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M2 Al E N, JoiE CF1 b2 CR2 fLEH &
AR, MNERR R SRS BE R BT SR A0 R3S TN
M e, H, CFLABEIR & &, SRS
7500 ~ 30 000 kg/hm®, HHF KR &3 i 3.68% ~
8.85% , XM (HEHA&) HM3.09% ~9.62% ; CF2
B AT, BIHRERAE 7 500 ~30 000 kg/hm®,
THFEAR E AN 1.06% ~9.10% , 220 (HAR)
Jn3.64% ~6.62% ., UL EIESEECH2  FT {2 gF

AR NEE YIRS i
F2 BEREEEHRE. 28 (EE) HPM

b3t BR (em) M (HAR, mm)
CF1 GM 0 87.0+1.3 dD 29.1+0.3 eE
CF1 GM 7 500 90.2 +0.8 ¢C 30.0+0.2 dD
CF1 GM 15 000 91.3 £0.8 cBC 30.6 £0.3 cC
CF1 GM 22 500 93.0 +£0.9 bAB 31.3+0.3 bB
CF1 GM 30 000 94.7 0.7 aA 31.9+0.3 aA
CF2 GM 0 94.5 1.0 cC 30.2£0.4 cC
CF2 GM 7 500 95.5+1.4 cC 31.3+0.2 bB
CF2 GM 15 000 98.3+1.4 bB 31.9+0.3 aAB
CF2 GM 22 500 101.8 1.2 aA 32.1+0.2 aA
CF2 GM 30 000 103.1 +1.1 aA 32.2+0.4 aA

BUHS BT, CF1ALIE AT, BES
JIEL R R A o A S IE A DG (r=0.985 >, =
0.959), SRR ZEM B W IEAE (r=0.997 >
00 =0.959); CR2 ALMEHELMT, FESIEE S
M BRI IEADE (r=0.984 >1,,, =0.959) ,
SRS R B IEAIDE (r=0.918 >1, 45 =0.878),
ot HH AR R 1 B 2 780 2 A 5 (9% 158 o ot 8 = 3
1, ZEHIBEE B T A 3 g 2 s 2 2
HEH
2.2 BHFRERAE XS 4 49 A Af PE A EE A7 A R4 U B
)52 M)

M3 A, o CF1 iR JE CR2 fLAtit H
K-, BH RS AE 35 AN [R) d A B R AR X A
SRR M e B RN R A A T S R B 22 R
0, HFEE B RS AC RN, A A 2 A g Ak
AL AT, Hd, CF1 LIE &4
TR, BESAE 15 000 kg/hm? 20 B3 i 2 A PR e
%, FHEE R A 566 S, K B SRR
22 500 kg/hm*ZbFE | 4 511 /100 g +, BHESAE
30 000 kg/hm*ZbBEEE = b 471 3k/100 ¢ +, WH
FBHELRIE A AL BEEE DU, Sk 395 357100 ¢ £, HHELR

I 7 500 kg/hm*AbBREAR, A 315 3k/100 ¢ +;
FFAE ML B LB R 44 HE 22 500 kg/hm* AE PR 22
AR LR A 308 3k, HOWK R B R SR AR
30 000 kg/hm*4bFH, 5297 3k/100 g +, BHELEAE
7 500 kg/hm® Zh LS = ky 257 3k/100 ¢ £, #HIE
£RHE 15 000 kg/hm*ZbHEEE U, Sk 251 /100 g 1,
VA B R 2 10 Y Ak 2 B AR, T 171 3K/100 g+,
CR2 fIE R 51T, BHRERIE 30 000 kg/hm’ 4bHH
ML RRLZ, PR E RN 497 3, K
UEBIELRAE 15 000 kg/hm*4ZbHE | 4 466 3k/100 ¢
+, TAE MRS =, K 438 /100 ¢
+, BIESEE 22 500 kg/hm® ZbFEES DU, A 391 3k/
100 g +, BELIE 7 500 kg/hm> A FRFAK, Ay 251
3K/100 g 45 ARFFAPEL b LIRS0 IE 15 000 kg/
hm® b3 %2, PR E A LA 318 3k, Hik
EBESAE 30 000 kg/hm® 2B Ky 246 3k/100 g
+, ARG =, K 197 /100 ¢
+, BIESEE 22 500 kg/hm* 2R Ny 123 k/
100 g +, BELAE 7 500 kg/hm? &b BLE AL, N
115 3k/100 g +-,

®3 BEFIESVERYEREANEEEEREHNZNN

e AR ARF AR R
(3k/100 g ) (3k/100 ¢ +)  FEFYHI]

CF1 GM 0 395+100a 17183 a 5.0+2.8a
CF1 GM 7 500 315140 a 257 %144 a 4.0£1.2ab
CF1 GM 15000  566+295a 251 119 a 3.5+1.9 ab
CF1 GM 22500  511%303a 308182 a 2.5+1.9b
CF1 GM 30000 471 £263a 297 =183 a 2.0£1.0b
CF2 GM 0 438+111a 197 +121 a 55+1.9a
CF2 GM 7 500 251+191a  115%28a 4.521.9 ab
CF2 GM 15000 466 +134a 31896 a 3.5+3.8 ab
CF2 GM 22500 391158 a  123+92a 2.0+2.0 ab
CF2 GM 30 000 497 £395a 246 £149 a 1.5£1.0b

VMR GRS, AR . AR
EWHN0 G, WA — LN FAR LA RRGE h 1 %, WA %=
Sz MR 3 %, ZA 2 —E A M ARG K
SO, A Z DI ARG AR AR b A AR T 4,
FIATRR b (LR ) RS 9 2,
2.3 SRS ME AR FR L 1 A5
NFE 3 AIEH, ME AR A, LR G bl B R At
N5 S8 R, Hodr, 7R CF1 RIS & &1
T, BESAE 22 500 kg/hm® F1 30 000 kg/hm® B4~
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A0 B ) R R AR 5 4 A I TS B I Ak
M 7E CR2 AL EAMT, BRI 30 000 ke/
hm? K20 3L P AR R 25 2k o W R TS B R AR IE
ARFE i BTt T A Ak B R AR AR R R AR
0, BEE B SR IE B, faE R R
REARR

BUHAHTRA, CRL AL R AT, BiEst
JIE H5 55 A B AR s 2 A T R A B RO, MG R
Br=-0.971, HAEXNHEKT r,, =0.959; CF2 1k
MBI AT, BRSNS AR 45 28 e
R E ARG, HXRE r=-0.972, HAXE
KF 1y =0.959, BIKHFLHRZELL d a7 bl 7 00 2
IR gk 1 348 Jon v S S R

3

JHEEXE SR B 25 A M UK, TR AR,
R R E BRI B AN, ARRE A B R A
AIRAGICEMFEEL, XL E Y 0 i w5k
1M BRI 2 7 5 E Y, B e 5
Wik 0.7% VL b, EAERE . PREE I BR, BERE
0.07% . &8 0.5% LA L, BIEALIE, EMAED
YERTT Wl RRse el . o, PRBURAER, A ok
WORI T, RHAEARAE AR E L i P S, SR ARiR R
FRES SRS, AR B R AR AR AR
MR RKEMTEE . A, HRE SRS R
SO P IE ARG DL R B > e o> TR
FEEE, UG TR SE AR AR TRAMEIE
AR,

HARF T, — g dnl oS A AE, RO A
HETRER B, S — R4 LA W R sh A ok A R
AEAAE, YA AL B oy Ry A A A R RN
WAFAE TR R, SRR B 2R s =22 AR
TEREYIRAR K 20, TN R AR, IR 252k A s
L dUR , AEAE AR B EE T A B R A
JE R HUE IR BCE 3%, BT A R R
AR 2 7™ A K KRV e (R4 ), A
MR EYR R AEBIIGE, WIS, KTHEY R
gl iz, YR AR, Wik, @Ek
WAL BFRONIRSE L B, o/ e -, M
FORWSOR I, MR DX 3827 A 1 28 o it ol 380 e 2 A
G T L, RO HEEERE, BE LRI
MHECAR X - 27 A PR A — s AR HEPE T, X2
MR AR R AE Ry - 4 A0 B A B A
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T GRS By, 2 b AR 1 BEALBR ]
B/ I p iz gy, 2 32 3] 4 e 45 # F5 OK B
Mt XTARGELR dOR U, (A 4 R E -
Berp e sht ) Hk, R A AL AR K
fEZS ] R AR AP, JEar AR M U 2R b 1
e =X e B Y 2

IFFAMELR | AR AT A PR 2R H R 2 B 4R AT
LGNS TR, MRS S F R S B
SR A 2 AR DG HE TS, B T X R AR 2
gl faF AW B EWMSEIER, XEh ik
SEARAE -8 SR AR LAk, R E TR AR K
B T LA L A ERE ST

HiBR b2 iR 100 J7 R, AURCT R U
%, Hh 2y 97% RAEAF AL R, 1.5% A4 T3l
PRI, 1.5% P THI RN ek mufEh
TR R L, MREFENEY, AT
Z, WEZAT 2N, R ey Al
HEEMMA, EFAEASRE T RHES EEME
R ihn, e ML o R A Lk o
K25, THE YR o P B AT ek
A AR A B el AR | IS A AR AT S
RIS 5 Wk, 8Lk fUE ik
W OLTS I IR . AR EE . e Rn
LHFERN LI, SURREANE IS T A KW
RIS, AR AR 2 DR
Al fE R e 4 B dR bRz — L RTIL, RIELR
MRt e TR Ty, SEIE A, ERE 1R
ERGifaE, et AR RE Y G M =
Wsh, HILE K, dREZEL BT L, &
WAV 250, (A REEL | skl | R
2 A BT A MR O A T R S

JUE R B AR 2 IR A 80 2 A 5 A I 3 A
W EADE, AR d i F R S B R R IE e 2
Bt 2 A OG 3P G 2 150 I 3B i o I g A e b 41
28 R e | R A K, AR T
R KR e, R R R R B R, R R S
MR BIETET G, LRa % I8, B, 2L
R, WE A LIRREME S, BESIEL
15 000 kg/hm? M1k,
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4 #Hig

TEFELTHE b, Rl BHE SR AR e 25 T4
0 kg/hm* B W4 M%) 30 000 ke/hm?, HHBLA F 2%
Wk, HitkRERKE, EFEERM, HEFAN
2R HURMAE T3 A MR OO T, IR R AR 2 2k
fE BI5GB RN R0 A, ik, B
JE e 3 W 1 1 G o SO i 72 S L e
MIRET), XHHREARZE LRt fe R ) T B B I B A 1F
Fo A7= EBIESRAE 15 000 kg/hm*, Fo& . JfifE
2SN ey IVE N
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3 it

RRITERAR I —FhK BT & oy 2 B R R
BY, ReAEBO IR, WS ITER, 2
FALIERI R, RUHEDI TR B, S ME TR
Wk, fRUEVED) R, HERKCRCHT, R EAR R A
K, ssmpraitt, IRERIMAFEHER KRR
AR BR S R B m /N A P, ISR R4
IR/ R EEAE ), H - ML AT B
ERRKIEZARIE T HEh e SRS IR,
W T B R BIREM TR . R E T JIER R
FIHERET s 9 — s R, B3R T
Rk, B IR EE

FREWINBR A AR Ae R /N - i,
PRSI 3%0 5 K114 A TR AL P LY 5 it b S Ak 341 44
77 585.5 keg/hm*, 27 7.4% ; JRERM 4% T K
I T4 S R AL FE HE PRt £k AR A B3 7= 636. 5 kg/hm®
PE 8. 1% ; REWM 3% R KITEEMR (FIW
B 20% ) AbFR L EAE AL AT b BE RS 101. 5 kg/hm?,
P2 1.3% , ERRITLAMI N AH R 8, /N
P Bl bR R F B G, IR ZF RN 3%0 %
RITEAATRI IR Z IR IN 3% R R4 AR (A
BV i 20% ) Ab B AF N B3 72 484.0 kg, HE T
6.0% , Y=k E 5 EAKF, M AR
NG P I B SR R 1T A R VS TN 2 119 14

B0, DA S N R KT & B R e 3% 2 i H.
B, BB 20% HEBINER R T AR H H
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Effect of green manure application on agronomic characters and nematodes harm of tobacco in red soil
LIU Jian-xiang' , CAO Wei-dong*”, GUO Yun-zhou'*, ZHANG Qin-bin’, WANG Gui-bao’, DING Yan-ping', BAI

Zhi-wen® (1. Agricultural Environment and Resource Institute, Yunnan Academy of Agricultural Sciences, Kunming Yun-

nan 650200; 2. Key Laboratory of Plant Nutrition and Fertilizer, Ministry of Agriculture / Institute of Agricultural Re-

sources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081 ; 3. Qilin Soil and Fertilizer

Station of Qujing, Qujing Yunnan 655000; 4. Malong Soil and Fertilizer Station of Qujing, Malong Yunnan 655100;

5. Qinghai University, Xining Qinghai 810016 )

Abstract: To explore the effect of green manure application on agronomic characters of tobacco and decrease nematodes harm

to tobacco replant, a field plot experiment, with ten treatments which were assembled by two levels of chemical fertilizer and

five levels of green manure, was conducted in red soil in Yunnan. Results showed that leaf size, plant height and stem di-

ameter of tobacco were significantly or extreme significantly positive correlated to the amount of green manure application.

With the increasing of green manure application amount, the quantity of parasitic nematodes and non-parasitic nematodes

tended to increase in red soil at the end of tobacco harvesting, but the degree of nematodes harm to tobacco root was extreme-

ly significantly negative correlated to the amount of green manure application. In summary, green manure application could

promote tobacco growth and resist parasitic nematodes harm by nutrients supply improvement. In agricultural practice,

15 000 kg/hm’® of green manure was usually applied for achieving proper and high quality flue-cured tobacco product.

Key words: red soil; green manure ( Vicia villosa Roth Var. ) ; tobacco; agronomic characters; nematodes harm
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