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wm = R BE 5 A B W S0 AR DR A 7 R RIORE A BLIE T S8 R N X B
I H A T AN [R) S AR o ) R R A MUIE RS A . AR A HUIES t-hm ™ (CK) . RIS A AL
JE3 thm™ (T1) . BEHIPRAPLIE3.6 t-hm™ (T2) | REHIEMAHUE3.6 t-hm +4#1E300 kg-hm™
(T3) . AFHIEREAPUEL thm > +EE2 ¢hm™ (T4 ) XPEMERS K=k i m . 255%0, 5% 8
AL, WERAESRE, T1. T2 T4 PRI ) A2 B2 1Y s AR bk s . 25 1B Bt i AR AR A5 ; T1. T2,
T3 PR AR e T . AR T 5 AR CKA B i, TARL B (4 5 R Bras 45 45 @ 3 = FCK; T1. T2
Aub B 1) DR R R AL CK R 49.8% , T1. T3, T4AAhFR A% BE £ & R0 i B CK P& 62.5%
37.5%K25%, T2. T3. TARCFRMAEI R A BRI o IR I0Re 0 A A HLIE b B b T4/ i e, 6%
1 623 kg-hm™, T24bBE N1 434 kg-hm ™, T1 ~ T4 =R N10.4% ~ 25.0%; B4 IR0 40 B4R
Bl A, RO EJERE. BE. B, AE TSR TR SUE e E TS, o, it R R A AL
NEREREARARG . A&k, Rk, PR 7 A, OB P 7E s BT 6 2,
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R MR RS . AN, TR
B, HRACIES, AP E T RE60.5%,
RO N%62.5%, HAHE & it FRE70.7%, [FRT,
KL IE 2 08 il - o, Wy BipkAs 22, +
MEAEINNS A%, TIEALBERK2.1% . T
NG B AR AT, — T A T A AR 3G
Ty — 7 THIAT 38 0 A HE SR IR R A JRURS: DA TG 3 s IS Ak
AR T M, S 2R EEREE R H 2508 7 .
[RIE, SATEE A HUAE B G AT A7 e Tt FH A v
L, WA HUERBEABIE 1, KRS +
e FAC A IS PERRAR, BT RIS, AR
SRmARAE DT T S B AT AU 2
EM R 2, X S5BMEERK AiE, FEHS7
(9 FUE TR AR T

ARHIFFE )R A2 6 ) P 24 23 R A AL SR
B ER I, 283 Rk & I R 7853 I Ak ok
TR A HLAE , 3 )N X 6 DA 560
TR A HLAE 5 s 3R AR X RIS X 4 R
ARG PEER R . BE R A PUERE I, A
[Fi) FH] P T A ATLES X A 0 X R % 0 4
A 2 K o 1 ) T L — 2SR ST

1 ARSIk

1.1 il I%

B F201 74 7 5 Mg B &Y B
BRI EAT (106°22'E, 27°49'N)
SR T I R R R M A, R RIR N
12.5°C ~16.5°C, FHREKEHR1 050 mm, 4FEHM
KM 098 he HHERIUS L F W EGE, Bl
WD G e £ o B AR A 8 Y AR B AL PR

AHUR 22.8 g-kg™, HABE 22.1 mg-kg™, B
325 mg-kg™', HEH 71.7 mgkg”, BT 21.3

mg-kg™', pH 6.32, LHEWURIZLA: Bk (<0.002
mm ) 45.1%, ¥yk: (0.002 ~0.05 mm ) 42.1%, W
$ (0.005~2.0mm) 12.8%.
1.2 Rt

W MW A3 t-hm-
(CK) . Ffl WAL thm™> (T1) .
R R A ALIE3.6 t-hm™> (T2) . ¢l 7 A
AMAE3.6 t-hm+H1AE300 kg-hm™* (T3 ) |
B R A ALE L ¢t hm >+ E2 t-hm™ (T4)

2

S SASAb L, AR T R A HLAE R U R A
MM AENE (2R &2 A 40 g kg') &
AR EIANEE, REBEEILXAHES], &4
INX A AT0 m®, 154 /NX, M F T AREE N
1.1 mx0.55 mo A 0 5 AP R 2 b s B 8 4
FIAR A PR K326 BT A7 32t 5 4 34 19 7tk A 22 42 R 5 M
THFL N w6 (A R RS20t , 5 SR A DL R

Fr o, SRJE L BRI R, A KA/ X it
AL PRI

1.3 BERZHEREFERE

Gy TE AR L RER T L ) A 0 O A
m L ZEEL AR B RO TR AR AR R, A
N X B AL ORI 5 57 1 ORR A o ] B 177 06 R
P, SR RO S e A vk T, A
PR A R ERE R (o T & AR O, TR R &

%‘13‘0
K (%) = (R ED) /1 A SE AR
) x 100

1.4 (EHRIRBRIEFRNE

FEA/INIX A TR RS 3 &) — B AR AR
PR, BB R AL 20 08, BT SRR IR i A Ak
WEBE R, R/FE105CHEE FAELS min, )5
FELL6S CHEZRIET, 3 il ic S AR A 0 e 45 A T4
BT . eI (R SRR A k) (YC/
T142—1998 ) HRYER, R HEK A & M0 kAR
AR L
1.5 EMERECERD S

I AR 53 /N XA T RO S 4, 7 Y Mk
P e HR = B xCb s T8 A7 AL I8, 5 )5 th
B T R R R AR N DA IR KA AE AT 40
Oy GETT A5 DX I T N A AR R R
FRAE20174F 53 4 48 5 17 A0 b oSe Ay 411 A5 153005 AR
B, FEIHEas /N B e b AR
B, WS I BRI R A R, TE45°C 4%
I EEE, e, 60 H T, WA . .
BEOGL MEE . RBE . IR EORE AR R AL 2R A R A
T, TSI [15]
1.6 Bt

K FHMicrosoft Office Excel 20163174045 4k
PR AR, iz FHIIBM SPSS Statistics 22.00E/74¢
8T, SR FHLSDL#EA T4 M) 22 S i 2 5 Lk
Duncanf S 17 B 2 B EPERE K (P<0.05)
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2 4 B TSR IR 5 T T24b 3, oAb 3 a4
H2ESE s AERENIEARERIS , MBI, BRT2
2.1 FFEIERE A ALALIE X R & K0 AEFRAZE R S0 AR A AR T AL, AR As b

MW A SRR (F£1) , MRk BHILEEZER, WEMIEARBIIR, T4
M5k A RR], T240 3 A R & B 2K T CR AL 3 MIZEE 9B Fm T T3, T2, T24bHAg M- R
(P<0.05, FAl) , TIAMFRAZEM 3w T T30, T HA AR B, HAR A B2 [ TC 35 25 5

Rl AREHEHIBREA LRI IR Z MK E 200

Table 1 Effects of specialized vinasse organic manure on agronomic traits of flue-cured tobacco relative to treatment in the

experiment
A= KA b B R EXi| AR %L - T AR
Growth period Treatment Plant height /cm Stem girth /mm Effective leaf number Leaf area /cm’
ZiEy 3] CK 44.3a 19.5ab 12.4a 710.3b
Rosette stage T1 42.5ab 20.2a 12.1a 833.4a
T2 40.9b 19.4ab 12.4a 738.1b
T3 41.5ab 19.0b 11.9a 769.1ab
T4 40.3b 19.5ab 12.2a 751.3b
HEK 3 CK 75.5a 20.2bc 16.7a 995.7ab
Fast growing stage T1 75.9a 20.9ab 15.8a 1057a
T2 75.8a 19.8¢ 16.0a 905.5b
T3 74.3a 21.1ab 15.9a 999.0ab
T4 79.2a 21.4a 16.9a 1059a
Y CK 117.3ab 22.5ab 19.5a 1263a
Maturing stage T1 115.2ab 22.4ab 19.9ab 1296a
T2 117.9ab 21.8b 20.0ab 1144b
T3 113.3b 22.4ab 20.7a 1271a
T4 121.5a 23.1a 20.3ab 1299a

e ANFRV/NG PR R A F AL FRE] A 22 5 5 B i B % K F (P<0.05) . T A Note: Different lowercase letters mean

significant or extremely significant difference between treatments (P<0.05). The same below

2R A, T4 M MR EEHE . B WEETE XM NTA4>TI>TI>T2>CK; R+ &E
TEEMRAERY R ES T HMS LR, HAe T HNTA4>T2>TI>T3>CK; MK EH A
HABZEESARE, NEA AR L B T4>T3>T1>T2>CK.

£2 FRSHEEAILALIR 0k AR PR

Table 2 Effects of the use of specialized vinasse organic manure on rhizoshpere indices of flue-cured tobacco

b3 LA M HUATR
Treatment Root fresh weight / ( g-plant™) Root dry weight / ( g-plant™) Root volume / ( cm’-plant™)

CK 181.1b 60.7b 183.3¢

Tl 217.8b 74.7b 268.9b

T2 211.1b 78.7ab 236.7b

T3 220.1b 71.5b 275.6ab

T4 301.7a 96.3a 320.1a
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HIZR3TTH, MR | RS AR Bk
ZEM MR EAR ARG, (HARCEA R . R
LS NN 237/ PN 5 B el 1 OB S VR

AR T S AR R R OC R K 180.9325 25 S
AR, IR RS MR A B AR 5 3 IR ARG, AR
FAGH AL AR B ORSE, (HARDCHEA I .

*®3 BRRAESRSH EBRSEROEXRY

Table 3 Correlation coefficients between root indices and shoot indices of flue-cured tobacco

TR MR - i AR 7= e %
Root volume Root dry weight Leaf area Plant height Stem girth Number of leaf
ARt
0.880**
Root fresh weight
MR
0.932%* 0.816%*
Root volume
WA
) 0.006 0.079 -0.133
Root dry weight
T AR
0.305 0.246 0.129 0.094
Leaf area
7=
0.385 0.349 0.274 0.736** 0.042
Plant height
e
0.075 0.238 -0.143 0.287 0.693** 0.057
Stem girth

7. **P<0.01 Note: **P<0.01

2.2 FR4FHIEEAYVALGIEST EE =205
AN T VP R A AL AR Ak BE A 02 A 7 T 4 4L B R
ERE, N1 623 kg-hm™ (F£4) , HRET34
B, A1 533 kg-hm™, FRRJETIAHE, M1 463
kg-hm™, ZJ5ET24bH, A1 434 kg-hm™, CK
AFREAR, M1 299 kg-hm™., S5CKAHM, &4t
PR = A ANFEEE MR M, T1. T2, T3,
TAKE B P25 20 N 12.6% . 10.4% . 18.1%F1
25.0% . BT s30T LA B o =, H22.8

JG, HRET2AMACKATE, H22.670, &K
T3 FRFITALN IR, H21.770, FA WU i 7= (i
PIT4 PR, M35 2190, HIKETIAFATS
b, 43HIM33 356J0. 33 266U, FHIRJET24b
FH, H32 40870, CKAMFRIAR, HM29 3577C; [H
BF, 2N WO I 0 B WS 23 03 999 . 3 051
3909, 5862, MIHAMZEHEHAKTF, TIMT2
ARG b SRR B B CK AR FRAR & T 13.6% .
5.5%.

x4 AEHEHIBEEA N EE IR HEIH = 2R 200

Table 4 Effects of specialized vinasse organic manure on yield of flue-cured tobacco

SERARGL L
e vl i e J 24 - E e Proportion of structure grade/%
Yield Growth ratio  Average price  Output value Income value
Treatment ) , 5 5 e e
/(kg-hm™) /% /(Yuan-kg™) /(Yuan-hm™)  /(Yuan-hm™) A rpr &g AR
Upper grade Mid-grade
CK 1299 — 22.6 29 357 — 39.7 40.2
Tl 1 463 12.6 22.8 33 356 3999 45.1 35.6
T2 1434 10.4 22.6 32 408 3051 41.9 43.1
T3 1533 18.1 21.7 33266 3909 37.3 40.2
T4 1623 25.0 21.7 35219 5862 37.9 39.3
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2.3 ARE4FHIEEAVALIEST 1 IEFRENEN
M ZESTIAL, TAKNFE () ARG K ot i, M
7%, HRIETIME, K5%, FRIECKAEL, &
R K3.33%, ARETIMT23E, KRR N
1.7%; WSAEBRE SRS SRR A, T24b B <M
BE SR R R, K558033%, HIR yCKANHL,

H13%, FRETAHE, BH10%89 LK%, T3
IEER ) B R 8.3%, IR ETIANE, EHREH
5% ; A6 I A G G0 5 BRIRE L AU BE SR 1
FHEES, BRCKAM (EW%F: 1.7%) 5T
(3.3% ) B AR LA, HAK A HE A H
PZ I KA

RS RSB AE IR X #2180 75 E B 200

Table 5 Effects of the use of specialized vinasse organic manure on plant disease of flue-cured tobacco

MRS A ATl
it3R Black shank disease Climate spot disease Mosaic disease
Treatment
RIRH % 2 KR HR 2 RIRH % .
CK 33 c 13 b 1.7 b
Tl 1.7 d 5.0 e 33 a
T2 1.7 d 33 a 0 c
T3 5.0 b 8.3 d 0 c
T4 7.0 a 10 c 0 c

2.4 P EHFHIEFE B AL AL &0 3B 3 1 i+ E AL AR

SHIR I

RO ZE LKA, FrA b 35 it
WWHIN1.78% ~2.91%, HPAHNAEAIERTL N
1.78% . T2H2.59% . T3 M2.62%Ab ¥ 1) Mo 2 B
PR TCKAHE (2.70% ) , 1 T440F 1 HH 6% 5
e, 582.91%. WERGRERMER AR, RT4
WEFR (1.54% ) MRA & &#E T1.5%25, Haput
HHRT1.5% . IR & RORE, &40 S
SR K/NEFENTIST3>T2>CK>T4, 5ME &=
AEAR I o DSBS ik, AN R4 B Y S0 da

F/NHEF A T1>T4>T3>T2>CK, It &b A 2 41
THEBMET2%, R, B4, S8 S
iRk E, SR EZES . NS
A EABRTALETE (0.06% ) W FHMLTCKALH
(0.10% ) FIT3LLFE (0.10% ) Ab, HAA b33 i
TLRFEER . BN ERESE5 0 FEES &0
LRI —E M, BRI NTI>CK>T2>T3>T4,
Hh T M e, 3 h21.3%. 17.7%, T4
R FR AR, W h14.7% . 12.5%, HT14bH
HTAMATER EZR, HR&SAMY TN E
ZE5.

&6 AEIFEFHIEE A AL AL IR X M L 3 AR 57 B 320

Table 6 Effects of the use of specialized vinasse organic manure on chemical composition of flue-cured tobacco

e BLET SR SR S B SbE 0 I
) Nicotine Total N Total P Total K Total Cl Total sugar Reducing sugar
Treatment
1% 1% 1% 1% /% /% 1%
CK 2.70a 1.45a 0.17a 1.54a 0.10a 19.5ab 16.1ab
T1 1.78a 1.22a 0.20a 1.91a 0.08ab 21.3a 17.7a
T2 2.59a 1.37a 0.18a 1.59a 0.09ab 17.7ab 16.0ab
T3 2.62a 1.48a 0.19a 1.73a 0.10a 17.0ab 13.9ab
T4 291a 1.54a 0.15a 1.77a 0.06b 14.7b 12.5b

http: //pedologica. issas. ac. cn



1156 + ®  F M 56 &
3 31 5.04% ~39.7%. Fik P Lot K WL A 05 &

3.1 H5HIEFE A HLBE AR 0 X AR A TS B B2

e J A T 8] A AR 2 IR 45 ARt FH A7 A — 5
TR, MIFREARE, AT A PLIE
Jo . HE AR AR A PR T, AERE R,
W F R Bk . 2SR AT E A LR AR T, HE AR
PG, AR TR BCR AR 4R T,
AR T F TR R, X nTae &l T
A THERNAVILE, AR T SR 14
F, iz AKHAFTBE AV . RFgk
PR AR TR 3R U IR R AR A K
REMAS B & PR FIERT W
AR S A ML B 0 A B AR A
PR S AR PEH, SR L S AR 5 0 IR BT B
BARE, FEFEEAT R TR R RN A
LB R FE AP AR 2 5, RN R A LA e
JES AR BE AN B E LU B Y 22 5, ST A K &
FrEsEm T,

PN R EE TR R N ESE S A N IR SR
1t A2 AR R o AR AR R 4 T, F R AT
RE A HLAE A it A 4R T T+ HERE g Kk 36 T M AR
KPR SRR s, AR U R B, RS
FEAEEG I T AT . R R . i Ak 2 TR A AL
0 TR BB, AE R MRIE K s B i s A s R R
L T S T TR R DR B R R R Y
NRy, o K S AR R R, LR
KA HIIN0.66% ~ 44.1% , 33 75 F AL AT 3k
1.59% ~ 12.2%, H.%5 5 Bt R5 FF FH 425 00 388 Jin i B
fi%, [RImE, XFH R 00 52 e AR B 7E 2 B 07 ) by 2k
K, B THGE . 2RO O 0, APLIERY
Jits X AR PR AR A X IR S R Y], T
PR 2296 71, TR ARG 60430} IR 5 17200% ;
) s SR I . TR AT B3 2 9 2 R 2 ) A et
MR T53.5% . 34.0%M161.9%., mHRa%™ %
B, B 2T MU AL BE T A — 2R — G AR Y
RAERE, —JM R . B R
TERER

MNIE AR s 3 B JE A 2 SRR R, WIS [ AT AL
R, 8 M RO AT 25 A ) A B ke 3% . 5738
g 2L, RN — s R R EARHS R
BRI T ME13.4% ~ 47.3%, 16 K 5T B

B, A LR B it A AR X R . SARBEG . AR
ARG I . /NS D A s M
KA S A UL BRI 5 it HT I ) A AR e, T8
AT FEAT HILIE A 85 R 2 RS R F DF AT ILAE X R - 4
I3 114 & 9 2 R 1% 18 80 B A sl . EEE
a5 e, BOMEA WU AT USSR RO R
AN S R, e SRR - 38 2 5 R T L ek 2
84.6%.

3.2 4FHIEFE S ML AL AN 0 X KE 7 R A B2

K AR 1 7 25 AR A, A R A P
MBS, Ry = B R RO, e s o T4k
L, A1 623 kg-hm ™, HRACHT2A0H, A1 434
kg-hm™; FER =S50, it F i A E LR Ak
AR I3 72 2 10.4% ~ 25.0% /vt g 20
KB, A HLAE G B S R LA 2 B v
T, BN PR AL B S R AR = 12.3%, A HL
RO A B A 72 B e A IR 32 195 kg-hm T, Eit s
2 27 o R B SRR B, R R R
¥ bt A, A EeE 3 A AL TR
ONAFAEIE S, s 2 A, MR R T
AT MLAL RO T ATLAE 28 ) e ey, 10 Bt A AL AE Ak 2
4 77 o D) 5 R R R A A A, L 50 R
B, M I R RN T AN . XA A
) () 30 25 SR s, AN TR AR 25 A HLIE Ak 2 9 4
U)X S T R R A, D B e KA B T
38.2%.

NI AR B A G TS SRR, IR A A
UL , AR HEAE AR 3857 0 0 B, B2 s AR i) +
e KRR 43 W, rh A i EURE B e T
i, BRI EE; 8. S REIT AN
P, A EMNPE—DRRAL; [FIN iR,
B TR A, XS5 amEs 0 BEA
i DU g gE SRR — 3, 3] B P A HLAE Y
ICIRYE/T =T =% R0 7 S (R S Wi WY LT R i =
WAL ] GBI T ARG AL AT AL B, HIRAE T b i
H5HEME ., @M. Wk A0 RRED
ERPEARDC, TRl U TR B A ALIBE B 4 LB i 42
E T R AR TR Y MRS D W
I DU 2 B, TS Tt A7 ATLES A B ) - S 2
Rk B B E &S TAVEERIIEARE, 1t
SMBATFE K, A PR RA SAEAN [FRLE 3
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TR A T AR PR A B . KRR S R
YRR RS, MRRAR B L A BB AT K
b S R A L B A BB T RS, A
Yy L Wy i RN N S ST IS R R S, X AR
BT RR DO BRI, AR R R
R AR — B

4 45 ©

ARG 7 A TR X SO R L, IRy
T MRS EACIRDL, 235 58 T 4R R R A
BLALTiE A 75 3068 1 34 4 0 DX L e R B8 1y 52 ey, IS
FOXRP R A AR L ARBRFEAR . U P AL - i o
SEDT TSR o K R B, AN R AR A AL
NJa, AMT 8504, REARAEREE
FIAR ZRAGAR SO R T B BTIE, b e 7= &
WEMRRE MR BB . R L i, REE . AR
TS, e U R A S A T R
FEA DL AR e JA DX R, AT A A
P53 AR BT IR, SR R sk 2R
ASEIEI A BT AN L 2R R d R A
HILHE A4 ol 28 8 B % 5 B3 2 A4 i 2 AT 5 ik — 20

2

IR -
B £
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Effects of Specialized Vinasse Organic Manure on Yield and Quality of Flue-cured
Tobacco in Karst Area

CHEN Xue' ZHAI Xin' YANG Zhenzhi® FU Delong' PAN Jinhua’ XU Shengxiang®’
WANG Meiyan’ SHI Xuezheng’

(1 Bijie Branch Company, Guizhou Tobacco Company, Bijie, Guizhou 551700, China )
(2 Jinsha Branch Company of Bijie, Guizhou Tobacco Company, Jinsha, Guizhou 551800, China)
(3 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing

210008, China)

Abstract [ Objective ] This study was trying to find out a proper application rate of specialized
vinasse organic manure for flue-cured tobacco in Guizhou karst area. [ Method ] A field experiment was
designed and laid out to have 5 treatments. i.e. CK (3 t-hm™ of conventional vinasse organic manure),
T1 (3 t-hm™ of specialized vinasse organic manure), T2 (3.6 t-hm™ of specialized vinasse organic manure),
T3 (3.6 t-hm™ of specialized vinasse organic manure, + 300 kg-hm™ of potassium fertilizer, and T4
(1 t-hm™ of specialized vinasse organic manure + 2 t-hm™ of chemical fertilizer), and carried out for
analysis and comparison of effects of the five treatments on ecology and yield of flue-cured tobacco.

[ Result ] Results show that compared with CK, Treatments T1, T2 and T4 improved the crop in plant
height, stem circumference and leaf area to a varying degree; Treatments T1, T2 and T3 did in root fresh
weight, root dry weight and root volume; Treatment T4 increased rhizosphere indexes significantly;
Treatment T1 and T2 reduced the incidence of black mites by 49.8%; Treatment T1, T3 and T4 lowered the
incidence of climate spot disease by 62.5%, 37.5%, and 25%, respectively; and Treatment T2, T3 and T4
got free of mosaic disease. In terms of production of flue-cured tobacco, Treatment T4 was the highest in
yield and followed by Treatment T1 and T2, reaching 1623 kg-hm™ and 1434 kg-hm™, respectively, and
Treatments T1 ~ T4 increased by 10.4% ~ 25.0% over CK. The contents of nicotine, total nitrogen, total
sugar, reducing sugar, phosphorus, potassium and chloride ions in tobacco leaves of all the tested treatments
varied within the suitable range of high-quality tobacco leaves. Application of specialized vinasse organic
manure reduced the content of nicotine, total nitrogen and phosphorus, and kept the potassium ion content
in a proper range that made internal quality of the flue-cured tobacco gradually reasonable. [ Conclusion ]
In summary, the use of the specialized vinasse organic manure in addition to chemical fertilizer can improve
growth and development as well as quality of the flue-cured tobacco.

Key words Karst; Yellow soil; Special vinasse; Organic manure; Flue-cured tobacco ecology; Yield

and quality
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