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H OE: SRR FORAEYUEIR, (ER R A S IEAE A A 50l R, HLHEXH VR (3 7 A
NERCRZ A% . HEAFIR BT AR, R DR b ) BT b O e 1 B ARAE AR S . IZ IR AR SN A AR AR A A
FHOGEMSRAEZY (V) . BER (CL) . g (CB) ME G (CK) A, FFST 3 Fhap et 40 = i 1 +
AR pgse ), 5L, 5 CK AL, CV., CL Al CB ARFA: it &2 A 2L 150, 75 #1175 kg/hm®, FHER T
1800 kg/hm® 7 A HLIE, 3 Fh&g T BAFE 53N TG00 1 . = (E A= AL, IR CV>CB>CL, KENH" 55
BRI T 28.79% (CV ). 16.10% (CB) F10.95% (CL), ZRMEFHEABRA RS A. B, # . SRme S8k b
AR A T R, HIBE R AR50 10.0% ~ 17.78% (4 ) . 8.33% ~ 25.0% (JEHE) . 16.56% ~ 24.84% ( ji
B ) RN 34.20% ~ 61.47% (HABK ) , L OV AR IR S BHRTHICR . BeAh, SRR BERGn T e
HUBE . ARCSEBEA R & a, 48T T REES . IREGFNER (IR0 TS ME . AACIISR A R 22 B, IR A SN 8
TR A SRy, ELRRR G X 5 2 MR . & RN 6 B 25 (A B T Boxt - AL 3R o0 B S P O R A

PR, e 54875 e —Fh B AR U A DX AR ) 2 HE i o

KA LR FEHN UL ebR HIRIETS

MW &L ( Nicotiana tabacum L., i FHAH & HE Y )
S PR TTEY . VR b X R R 3
PR, o 4 R AR I A 63419 1, s AR
R M A BB L X S . R T B SR AL
fit, MHAR I AL — i B , (H
s IE G R RS . ik, s iR vk
VISR . AP S s A E L A R
RIR AR, BRI, H= o
WA e w2 (PR 200% L b ) P AR
AN U S 8 180y > T AR 0 i s 280 ) A PR A
B s

ot JE T A DUILIR, R ER T54E
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X AL S SR g 00 A7 R s, A B ) =
PR DX L it o ) B 4 BE PR MR

1 #REFZE

1.1 e R

TR A7 5N 4 15 ST RUK) Lt AR R HE A
(27°47'59" N, 107°43'12" E), 4 149 C,
SRS B K 1160 mm, TCFRIIAEF14 270 d., it
i B, L0 pH 533, A LT 28.26 g/kg,
4 R 1.93 ghkg, 4 W 0.87 o/kg, 4> H 17.48 g/kg,
B % 28 117.4 mg/kg, A A0 51.82 mg/kg, T B
346.0 mg/kg,
1.2 Atk

(1) HE/EY: Sem-58483 (Vicia villosa Roth var) |
% & (Lolium perenne L. ) F1 iH 3& ( Brassica napus
L), WFEEATILR XA AR B Fl R
K326, 7B, 1 KUK BAR R A wIHRAE,

(2) BRIk 2B E A A A8 (10-10-
24) MIEAIBIE (15-0-30) Hl St B EMmEA
KIBABRA R, BAIE CEHLE = 45%,
BFRIT = 5%) ST KUK A A DA BR 2 F
A=,
1.3 it

B F 2021 4F 10 H —2022 49 A ¥k 17, 4t
WE AR, AR (1) WE - CF R
B, CK). (2) San46s — B (et ek
BB, CV) . (3) BAER - JEH (BERIERIE,
CL) 1 (4) 2% - #5000 (IEIERAE, CB),
AR 3R EL, NXHH4 M’ (4mx12m),
BEHLIX ZHHES

SRIE R F MR, dent ey . B E R
TS B 4 0 O 75, 60 FiT60 ke/hm®, T
2021 4F 10 F IR #E A, At e, AR AEK; 2022
320 H Wegk, W7 gE R T E R | AT
b . B R RO T AR I A SR R A
HE B % HE 7% & (22500 ~ 30000 kg/hm® ), %% HE
BERr, BEEIEE. AR It A, K2
B, 3 ~ 4, BEMBERE LRI ELL
BE/NIX ., K5 MR AT AR BE A 1.1 mx 0.6 m, Fft A
W B h 15000 Bk /hm’, 45 Ab B A 8 R it A —
BT R ARG 2R 12 d (90 kg/hm® ) FIER
30 d (135 kg/hm®) JiH (1), BEH05E S fY
M AR BT M AR AR A T o

1 ABMBERERERFTE  (kg/hm®)

)l
sl MEIaHE
L MEL A AL AP
CK 0 900 1800 225
cv 30000 750 0 225
CL 22500 825 0 225
CB 22500 825 0 225

e HEAR: 5 CK AL, CV. CL I CB AbFE43 Hilsiti & A 5L A0 150
75 F1 75 kg/hm®, IR AT S A HUIE

1.4 FERCREE . M HBhR S5k

(1) HARBUCRE S5 . Yk, goitathn =
B, JFEBEAT S /N X BEVLEURE | kg, RTEE,
LT RE 28 o TR A fif 2 I 224 b AR A P 3
TRk, 0B AR BV, A5 A BB B, S
CHEHH ) (GB 2635—1992 ) XF 4R HEATEL:, 4341
TEr=e 2 B00Y Y A7 SR 0 A R HLAE . fb
B SRR PN (N THRAZIEAT ), % F
SN EBARA . FPHEMEAT=H L

FEAE (770 /hm?) = 775 (kg/hm®) x 4
Biias (T30 /kg) ;

BAWA (J7IC /hm®) = GEF T + HHUE +
A

PR = PE /R

A /NX IR (C3F) BE S R ALER 1 ke,
PETEERE, o 1 mm G4 o SRAE K MRAE R T
28 H,80,-H,0, ik )5, R E Zik .
A G R A I AR I R B BR
o BEAN, BUR— O R Sk 5 S A ST A A
AT ot I LTS G AT AR i i
IR AL RS S NIR256-2.5 3T 21 4h 6 3% 43 1 4% ( Ocean
Optics 2 H] ), BG4 BT R FUANER FL i Aot b 3
A4 ASD View Spec Pro, Unscramble V9, 5 AR
R/ P R DT =2 7 B M 0 O BN A = WSy I %Y
B OEER. AL A0, AL pH. AR SR,

(2) EHEm . /il FaEBEm (T1) ., 1%
THRER T (T2) . ARG (T3) 3 EHIXT£5/)
X R A TR, BEALCRAE 5 s B R, IR
0 ~ 20 cm, JRAIGPAEA 1 ke, RSB EXT, &
DIAHDCI H o 4498 pH L H Fa A e ¥ [ 2818k R
o, Kt (Vim) H25:1]; HHEAHRRHE
BIRE AR 2R, 2. &M RRHELIRE
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AL NaOH K& - SHERPLLL (LI . NaOH K&l - K
SEOCREEINE 5 DR RCR TSR 10, ARWER
BRIREUE — BHERPTIL AT, B R I BEIR R R -
S L IS R AR E
WA TR ity T W 1R R — Bk . 2 R ] Folin 2 €8
2 iR EBER T R PR A . KRR e
Wb R 3,5- ARSI KR L ]
o BRI RS, R
FHE R IR PSR IEIE Y R (MBC) , #El
P YA (MBN ),
15 Hdlasb il

43 51 % F Excel 2021, SPSS 22.0, Origin 2022
PR AT R ST AR 2R R
B RTT 220, AN 2 BT 22 55 P R A
Duncan K255, 77 22 A 550 K H Dunnett’s T3 45
5y, WEMAKTA P<0.05,

2 ER54HH

2.1 SRR SR
3MEIE I EEREE (£2), I L

MERAEE > e > BN Hid, Semr e E &

Lt S R0 A A B I 23.18% F 124.82% ., 54

WA, A BRI S S W I BTG 3 22 5
(P>0.05), HFEME . B, BRI B %

(T

T IEMSRAEH .

X2 ZRFERFHORWKE  (kghm’)
EdaiES FEE
T g Wit Wi it
S EEF 59960a 330.73a 52.95a 303.79a
A H 26670¢ 47.90b 10.21b 84.17¢
FiiEa 48675b 84.67b 17.06b 163.85b

Y FIVEHR G R NG T % R AL B2 625 R (P<0.05).
TR
2.2 SR EN XTI AR e e T A

W3 Fiw, SRARHIE 5 AE 35 4 T+ i =
. PP (H, FI N CV>CB>CL>CK ( CL 1 CB 4- FH Y
FER A CK 23 AR BE ). 58 CK, #5200 E
JEJG P B RHAREA3h 28.79% (CV ) . 095% (CL) Fi
16.10% (CB ), A[FEANHEAIHIT M 2EF AR E, M
CL AbFHY L2500 o il I T HAt AR 35, 1T CV F1 CB
ALER [ AR S CK AR, ASTRTEAE 7 ZE 1) AR
W5, RIHERNEEFITHAEIELRE (CK), H
SRALEI S o R A B AL, CV b P
o ZEETHNY, CV ANHRREIAr = A5 3 st

R3 ARIFAELIEH R B ZE K

e FE P A iy A i
(kg/hm®) ( AJC /hm*) (%) (JG /kg) (JC /hm’*) WA
CK 2640b 8.45h 71.00a 320la 4140a 20.40c
cv 3400a 11.18a 75.67a 32.87a 2306d 48.48a
CL 2665h 8.50b 65.33b 31.84a 2515¢ 33.80b
CB 3065ab 9.87ab 72.33a 32.19a 2539h 38.87b

AR B A TR o255 (6 4), CK
ARSI SR SR WA L AN AU A Tk
NEF AL (CLACFRRY SAHS CK TR E R ), H
B2, FHEE CK, ZRIEHH e 0 R At S W
B, AR S AL (CV. CB AR CK [H)

ML E 2SS, CL. CBALFRY CK [a] 1) i 50 ik
FE ), HIEE R 100% ~ 17.78% (EAE ) .
833% ~ 250% (B ) . 1656% ~ 24.84% (B4 ) i
3420% ~ 61.47% (KRB, ) AR b2 N0 B0 R AL BRER =
THAMST, e OV ARBRAGIRIT TR TR

x4 AEZEAEMERLFER S

wm R s o e ik BEEEE L e
(%) (%) (%) (%) (%) (%) (%)
CK 1.80¢ 0.12b 1.57d 0.42b 2.31d 20.16a 15.67a 6.76a 0.80a 3.75b
CV 1.98b 0.13ab 1.83¢ 0.47a 3.73a 16.90b 12.19b 3.27¢ 0.53d 3.90b
CL 2.07a 0.15a 1.96a 0.45ab 3.10¢ 18.45a 12.54b 4.05h 0.67h 441a
CB 2.12a 0.13ab 1.87b 0.43h 3.67b 16.17b 11.54¢ 3.15¢ 0.58¢ 4.33a
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2.3 SRAEEHHHAEIE A5 pH O RIFR S R B R ANTF B A Y A R A 25 S, HR

WE R, AUEIRRIEY (T3) 40813 BUONEBIER (T2) Fm (K 2), AE4abH
pH fA7E2E 5, SEBIRALEY pH 5 CK B EFEAL MY BRUER A4 B A 2 22 S i 3, (HLme g AR AT
T 0.18 ~ 043, AN HEEPURAAER 2 B T2 M1 T3 i 22 5 3. MR CK, 4
o FHEL CK, A T1 A1 T3 BRI SRIE B R AL EE . Bl R AL B+ e 20 57 o0 & & (T2 Bf i CV FI
ERAn A WL, RS BN 5.46% ~ 7.67%  CL AL B4 A 25 B B T2 IF 30 CB &b B i 33 080 %
(CV). 6.63% ~ 10.66% (CL) F16.23% ~ 13.72%  Ab ). KEHHRIG I, SR A0 EH R AL B A 398 R 55 40
(CB), BPFEZERIEAIERLNEIEG I T E8EA L 8 CK M3 IR S [ 50908 9.58% ~ 50.85% (CV) .

B it 5.61% ~ 32.73% (CL) #110.55% ~ 36.76% ( CB ),
CckE=T e v cLESCB
8r 48 r
A A
B B A B aada aa
6-aaaa aaal aCCb /:1136-baaa Tf: --'3?
ue ™ = < me 2 N/E %
H = = & H s NEEA
Eaf -1 = HH — 24| = 1] N5
& B £ & H it N
- | = | NEE
N | REE | N = e NEE L N | N
T HH ] o is § I
0 = s a 0 T H HRA
T1 T2 T3 T1 T2 T3
EE] i
B 1 FAERENLEpH REVRES=E
T T1- SEAERHERT, T2- ER], 13- KRG H EARRFKE TR 3R AH
M2 5 B, RR/NG TR R [ 5 8% (P<005). FH.
Cck=TevEcLEEACB
200 - A 48 - 400 .
B A A
~ a e _a. o 2 2 oo & 4 ; "o baba 4
%150-2‘ H b ’;0 %0 r N[es 52 n?s B %D?)OO B H ¢ b Sab
z R | REE TREEL E LU REEL | PR 202 2, ]2  <TE
— 100 H (N & N = 2#H NER . A = 2004, & H
=0 REE | REE L NEED 201 REE | EE B & ||
: L L REEL [ NEEL 2 LU REE | ER TEEE 2 g | E
sot NER | BERT | BEEL = 2H RER | FEE] | BER ® oof R e | IV
NEE] | N Niig NEED | EE | BEE 't | Ve
JLRER | B SRR | EE | B oLLIE | IH
T1 T2 T3 T1 T T Tl T2 T3
I 3 3
2 AERPNTEENFTE=E
2.4 IN[RIEH Y - S Y h AR BS PE A AR 1k g 4], AN IR 25 5, RRAK

A 3 BT, SRIEEHERT (T1) SIEMIERS Ry T2 B WS (T1 R T2 B A A S,
(T2) +3EMBC T2 E 25, HT1RSAEFAE S T AT3 B0 ER R A IR 22 AN B % ). A
Rb PR G IN MBC 5 & (CBARFRBRAM ), B CK  [FIAb3H A - S5 AR T e AR s SO Rk P e 25 1 a0
[ HEIE 435 °h 49.07% (CV ) F120.97% (CL ), SEo R T2 I R A T I B RS, A

T2 IR MBN 583880 THAMM N, AR CK, %8 CK, SR HE iRy B0 s S 3 0 fin + e Ew ity . IR iy
SRNEAME BT AR 0 T A T2 AR MBN & (T (TLAN T2 08 ) o #EIREE (T1 B CL &R FEER A1 )
B CK AN CL AN CV AR SN ), HIMIRERE sy RIS BTG M, T3 B3 - S i A0 A K3 i 43l ok
SR 247% ~ 7243% (T1) F14736% ~ 10345% (T2 ), FEBHL 22.97% . IR 22.28% F3E i 16.08% .
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XRS5 o A, [RIRRERAEAEA
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TR A L 41.61, E TOCMH 2463 (A
I =1639) FMsE (BRE L =2371) "), SEHTE
I R R, SRt R 2, VR
TR, X 0] e HHE KRG R A B S B A

NRBRE 6 R 2 A B SR ALY, 5
LT e = 07 QP 1 1 0 o A @ /0
WHESEA, IMESER R EEME 58
A TSRO 5L AR G T 3 R I Ak B Y B R
B A SURVRER Sk N, OB RE R
AT S W e N Y =S A < - > 8 X
SR S 0 B R BB THIR T 1 S B, S AT TR K
A0 b AL R 4 T A F S 4 R — B R
A IR SO L SO LY 16% ~ 18% F1 18% ~
229", AWFFEH AR R BB S RRAT, X
Al BESE FH T 2022 4F _F {4 B b DX R K3 R A i
£ 142%, FBALTHYDCAVER, M ik
2R,

B PR A AR, L™ R T A7 A
SERE IR, YR A T AERK
BF, R X T4 AR 7 R o G E
2 SR RIR SR T R A PR, HAE R
S 10 st g JES Ak R 1) - 48 A R Ay o B R T
TR, RSB A AR TE 30 ) e AR P
FEOMEIR . VEDINCER IS A A R R 40 TRl k3
AR A A TP 49 2GR A R R T i [R]
(VA . AEACIRTS T, R R P A LY
R, MUHAA 5T & BUR AR SEAL A [ X + 35
A LTI R, R ] BE U R A R R A
oo (HEF= RS REE R —8, et E %t 1
HALTR AT IR R IR . St 1L DX SRy b 5 1)
B SN ORE, UL SR S B T T
SRR AR I (B] BB AR R LA A, R
J A T APLE; B3 R SR R A
Fb, DA 52 Wil A 0 S TG e, o ok 2 S S e
MR, DR, Sent S AERES 2 )8
PR 5 BRI S BR S H 3R R
FF 5 G MAET A . 5 08 1 3R 40 IR SO A £
G, XA FTAEY) WIS SR, Hik, Jent g
1635 0 X 15 I P o AR R o R R T SR
S ZEE

BT, IR W RN B PR AR R I i
KA B m . RIGIARAR, X 5804 K57
Oy R 2, I SR AR 2R 43 4 I 9K Bl

A % g I IS fie RN FE A R A ) TR AL EAS TR
&, TR R S SRS AR
KPR BN - 3 3540 st 5 2y T R s, A
M, AW R E AR MBC, MBN 1+ HEfg AL
A SRR AR o R O R S I 5 5 (RS [ 2
B Ab B4 CK 2 25 389 in € MBN . JEME ARG . IR
ity B4 1R il R AR 1 S . MBC. MBN J& - 3EAT
MUT R 5 5 ARG 3R 0 2 Z 0k 3h g, 1 el
e R LR IN SRS B P (—
2 1SR R Y R B R A R AR P e
T A BT - SRR A g RS P ) B R i A ) T
SO R RN ) TR A WO, AT AR R AR
Ak,

AR 5 UE S ALt A AR 25 5 R X+ e R AL
T A HLAES Pk JES et s S 5084+ 498 pH > >, R
FISERTR, X3 pH AR, HFRIIE R,
L 70 T DL - pH Y, A AR SY R S
KIGH, SRAE B AL B ) 3 pH BRAIKFXTIE, 5
HEAAFGE B S SAE Y | R 22 R e (4
HE pH T AR 25 5 — 3 e B G B R
X pH B2 A FRINAE R S5 ) 3, RN 2,
HES XS A YUERCHECIEAL BT, B 2R AE B+
1 SR AL 1 AT REER /N

4 L5t

3 PP AL AL B0 i SR 23 R B 5%
FEFE >R > A ERUT AL | et
TARSEFENETE 0T 2R AE A B A ALt S S 25 4
THHEAPLR ., B AR, 4R
THTRERERG . IREGEAE AREROTE R, fedt TR AR
ISR ) | WE 1 i o o e N o 5 7]
Mk, B8 TR Hdr, St
S BB B - R Tr s 4 T s
ROR K AR NES i . PR, ARt P
LRNEHRY), ARSI SRAB RUOEH 5463 ) E 2
HELRNE S ol

S
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Effects of three kinds of green manure on the yield and quality of flue—cured tobacco, soil nutrients and enzyme
activities

NING Shi-gi', JIANG Ru', LI Zhi-mo®, LIU Jing’, YUAN Ling', HUANG Jian-guo'" (1. School of Resources and
Environment, Southwest University, Chongqing 400715; 2. Guizhou Tobacco Company Zunyi City Company, Zunyi
Guizhou 563000 )

Abstract: Green manure is a high-quality organic fertilizer source, while the ecological adaptability of different species
of green manure plants is distinct, and their positive effects on the yield of subsequent crops and soil fertility are highly
influenced by environmental climate and soil conditions. Therefore, it is essential to screen suitable green manure plants
according to local conditions. In this study, the yield and quality performance of flue-cured tobacco and soil fertility
were analyzed in four fertilization treatments, including commercial organic fertilizer ( CK ) , returning Vicia villosa
Roth var (CV ), returning Lolium perenne L. (CL) and returning Brassica napus L. (CB) . The results showed that
compared with CK, the CV, CL, and CB treatments reduced the application of composite base fertilizers by 150, 75 and
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75 kg/hm’, respectively, and replaced 1800 kg/hm® of commercial organic fertilizer. The three types of green fertilizers
increased the yield, output value, and output-input ratio of flue-cured tobacco after rolling, ranking as CV>CB>CL. The
yield of flue-cured tobacco increased by 28.79% (CV ), 16.10% (CB), and 0.95% (CL ), respectively. The contents
of total N, P, K, Cl and nicotine and the proportion of high-quality tobacco in flue-cured tobacco treated with green
manure were higher than those of conventional fertilization, and the increases were 10.0%—-17.78% (total N ), 8.33%-
25.0% (total P), 16.56%-24.84% (total K) and 34.20%-61.47% ( nicotine ) , respectively. Among them, the CV
treatment had the best effect on improving the quality of tobacco leaves. In addition, planting green manure increased the
content of soil organic matter, available nitrogen, phosphorus, and potassium, and increased the activities of sucrase,
urease, and protease. Compared to Brassica napus L. and Lolium perenne L., Vicia villosa Roth var was the best in the
Zunyi tobacco growing area of Guizhou, and its effects on the improvement of yield, quality, and economic benefits of
subsequent flue-cured tobacco, as well as the improvement of soil available nutrients and enzyme activity were better after
rolling. Therefore, Vicia villosa Roth var is a more suitable green fertilizer variety for planting in the northern Guizhou tobacco
region.

Key words: green manure; flue-cured tobacco; yield; quality; soil fertility
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