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13852 mm, ¥ S 17.2°C, ¥ H BN K
1705.4 ho Bk HIEAKFEL, TR 2.27 g/ks.
4T 0.54 g/kg 4240 38.1 g/ke B 162.8 mg/kg.
TR 29.8 mg/kg JHEALHT 159.5 mg/kg. Ak A
Nz 87, FARATEE 50 cmx120 ecm FIFAE T 3 A
1 HFEARME T, % it 5 =N 162.16 kg/hm?, m
(N) 'm (P20s) :m (K,0) =1:0.86:2.5, AERZEH
517 4 A R R I A PR 2 = B A 1) 0 5
FEAE (N-P20s-Ko0=8-17-7) HIHHHE % FE AL (N-
P,05-K20=11-0-31) , & Ab¥ it it & 5 it fE 77 =032
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FHAE R 3 B, BRI E L) 4000 kg, JEIF
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10 d RIS, EREE (M3) o BRI 4 Frie,
A2 R 2= B IKIE N D1~D4, Mean 4 4 A I
SPEMA . M SRS, REASFHALIE SR 120 F A2 A
M, FZHA o 5 EATgR A, 3 IRER .. i iR
T2 BRI EREE 38 °C, JBERKIRE 37 °C,
ZRHAM AR A DL 1 °C/h SRR T BRI T
F 40 °C, WEREETHE 38 °C, REFHREE 4 HH
M7, TN ARG EEIHLL 1 °C/h A
BT ERIRE TS 55 °C, JBERIEETHE 40 °C, R4
MRS 24 By S T8 TR 1 °C/h sl 24 T2k
HEETHZ 68 °C, BEKIRET & 42 °C, HE|FEIk4
AT H
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3 cm P XS FR AL 3L HE 6 AN AT I RS, SR
BIfA.
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SEFRARIR T AT S0, IR 10 4 EEAT 4T 4301020,
3944 0.20 0.304 0.16+ 0.12. 0.10. 0.12 [EIALE
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FEN RS . SROCHER[23-24], RAHFEREGE
B, R R, B S ST TR bR
TN R 0~1 BfE (L 8p& 8K A S AL
H, HoAh b R I AL R KD, I 734 14.4%
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Fig.1 The characteristics of fresh tobacco
leaves in different maturities
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Table 1 Appearance maturities characteristic of the fresh tobacco leaf harvested in different maturities
DA . ES) ] g HIFI 2% R B
position angles (°)  surface branches whitening margin spots
D1 Ml MR, R RSR EN 62 (€)1 ERKAEA 1/4, SCRKIRSE MgREl G
M2 MR SR, MRRSREEL) 12 K VR 75 wWaE ERCEA 13, IR 174 ERcEl R
M3 ML, HRMAE R I ITE 87 e EHkAA, KA 4/5 254 il ¥
D2 M1 Mgk, HRIRSE ENIRS 60 i ik 2k E e N
M2 WIEVREE, MR 15 D A 73 WaE FRAER 13, R S HERHcEl G
M3 AR 12 KR Wi vs 80 et EhkAEE 23, kB 23 0 HEEElR T
D3 M1 Mgk, HARIRSE ENIRS 60 i ik 2k L e N
M2 HERRSE, MG 110 D ITE 71 WaE ERCEA U4, IR 1S mERcEl R
M3 MRIREE, HREGZ 15 KB 79 WA EREE 310, SKEE 12 HEMEl B
D4 Ml R G RMivE 57 S I Jik i ¢ HEEEN B
M2 MR GR AR S3 W 66 Fa4 ERKAEA 1/5, kRSt MgEEn G
M3 MRS, MR 15 D vk 77 WaE FWRAEE 25, IR 12 HERHcEl G
40 wMEEMe E A 81.56%. M1, M2. M3 AbFE 2% e Jm i L5 F 1)

D1 D2 D3

I3 Leaf position
B2 TREIRFAERUHEER SPAD (&
Fig.2 The SPAD value of fresh tobacco
leaves harvested in different maturities
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Iy MG R JE I IE R . st AR 3
MNMARKE SR (B 3) o M1 AT IEH 4t
BN 79.51%~90.84%, “F-3JN 85.08%; M2 kb IE
AR EL A 73.21%~92.86%, P3N 86.25%:;
M3 Ab B IEF A LB 70.65%~92.97%, XN

m IE7 2H Normal color group m %% Variegated m {4 # Greenish
100
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40t
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Fig.3 The percentage of different tobacco
leaf group harvested in different maturities
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M2, M3 &b B (1) 5k 7t 7 M B A7 348 2 0 A
3.64%- 1.67%-~ 0. W] UL, M2 AbFEIE & 24 JHm b
Wil v, BRSO B RS 4, Ay 7 O B A1 9k
A, B F U B3R .
2.4 A[EIRKERE R £ S MR Sh R 2
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WL 22 5 E AR S5 R . T BT 3 AN R
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D4 AL B SE R B AN FE B T M2, M3 b2
MR S FED , M1 ARHEE D2~D4 7
s B BT M2, M3 AR, (S (o
—59) , MI AP D1 A7 M B KT
M3 4bFE, M1 ALFRA D2~D4 A7 Fr €6 B 5K
F M2, M3 Ab3E, M1 AL G 4 ANz g Fgh
M FE R ERT M2, M3 4 EE, M1 4
PR R T M2, M3 AFE, M1, M2
AbFR AN AR AR T M3 b M2 bR
() A WL BT 1R By, B ML M3 AR ER )l
1.02%-+ 5.39%. ] W, M2 Kb P 0 - o1 0 5k B B
U, O SRR AR e, R P UL R T
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2.5 FEIRERE R £ S MR IR 4 1
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Table 2 Appearance quality of cured tobacco leaves harvested in different maturities
Az Jogiil e A I e piiFax R SN TR EL
Leaf position  Treatment Colour Mature Leaf structure Body 0Oil Chroma AQI

D1 Ml 6.82+0.28a 6.71+£0.27a 7.74+0.24a 3.68+0.52a 4.72+0.33a 4.72+0.21a 60.95+0.23a
M2 6.14+0.11a 6.86+0.41a 8.03+£0.41a 3.78+0.41a 4.31+£0.56a 4.25+0.12ab 59.65+0.34a
M3 6.23+0.36a 6.14+0.31a 8.12+0.51a 4.06+£0.31a 3.61+0.34a 3.78+0.65b 56.59+0.24b
D2 Ml 6.71+0.12a 6.99+0.55a 7.74+0.44a 3.78+0.21a 3.42+0.41b 5.19+0.04a 60.96+0.43a
M2 6.04+0.17a 7.14£0.27a 8.12+0.37a 3.97+0.31a 4.82+0.21a 4.72+0.05b 61.74+0.33a
M3 6.14+0.17a 6.42+0.39a 8.22+0.41a 4.06+£0.12a 5.19+0.18a 4.72+0.01b 60.42+0.25a
D3 M1 6.14+0.26a 7.08+0.25a 5.86+0.13b 3.78+0.32a 3.43+0.02b 5.01£0.03a 56.87+0.51a
M2 5.86+0.12a 6.14+0.29a 6.71+£0.43a 4.06+£0.21a 5.19+0.31a 4.53+0.01b 56.37+0.42a
M3 5.95+0.16a 6.33+£0.27a 6.99+0.33a 4.25+0.31a 5.48+0.38a 4.44+0.02b 57.98+0.41a
D4 Ml 5.76+0.11a 6.14+0.24a 5.48+0.12b 4.06+0.22a 3.42+0.12b 5.38+0.04a 53.46+0.31b
M2 5.39+0.24a 6.36+0.32a 6.84+0.41a 4.16+0.17a 5.38+0.32a 4.72+0.08b 56.84+0.16a
M3 5.19+0.28a 6.12+0.11a 6.71+0.35a 4.16+0.18a 5.48+0.33a 4.72+0.45b 55.61+0.34a
*FH4{H Mean Ml 6.36+0.32a  6.73+0.51a  6.71%0.11b 3.83+0.29a  3.75+0.29b  5.08+0.45a 58.06+0.79a
M2 5.86+0.41a 6.63+0.61a 7.43+0.22a 3.99+0.22a 4.93+0.43a 4.56+0.47b 58.65+1.13a
M3 5.48+0.38a 6.05+0.52a 7.514£0.13a 4.03£0.14a 4.87+0.27a 3.82+0.58b 55.65+0.85b

RRNG FRF A P<005 KFEFRE, FH.

Different letters indicate significant difference at P <0.05 level, the same below.

BN 5T E 4 AN PRI AR S B MOIR TR H . BER
WO A BE B o, BRI EPRAK, M JREARE, P
e K ESE S, HRETRF. M1 4 DI~D2 it
ALt B 5 4 AR E P A B3 E T M2,
M3 4bF; M1 4T D1~D2 M7 5 5 Al 4 ANz R
FE S B3 T M3 AR FE, M1 AP D3 M
JERE R T M2, M3 4B, M1, M2 AbEE ) D4
A7 JE B % = T M3 AbEE; M ARHE D1~D4 It

AL )P B K ZE A 4 AN A7 5 7K ZR S B
FART M3 LB, 7E D1~D3 M-A7 Al 4 A7
B M1 A3 2 =T M3 AR . 3R R 46 %
E, M2 &3 DI~D3 rHAL Y EEHOIR R R 3 = T
M1, M3 42, M3 4P D4 07 53 & T M1,
M2 4bEE . M2 ALHEE I E IR T B A B M
M3 A FE S HI i 7.76% 1.80%. A WL, R M
SRS RS 3 B A R T SR ) B AR

®3 NERPAERREERHIIE MR

Table 3 The physical properties of cured tobacco harvested in different maturities

- FATE R SRR R CP@AKE R R
Leaf position Treatment Length Wlth width Weight per ~ Stem ratio Thickness of Balan.ce water Weight of unit ;eaf iR
proportion (%) leaf (g) (%) leaf (um) ratio (%) area (mg/cm?) PPIL

D1 Ml 39.00+3.96a 5.70+1.05a 29.91+1.44a 115.33£18.50a  11.79+1.27b 57.45+3.01a 85.81+1.34b

M2 44.93+2.94a 4.13+0.28b  29.21+£2.59a  83.67+14.74ab  13.92+0.56ab  51.66+5.23ab 89.77+1.62a

M3 37.93+3.09a 3.73£0.31b  27.62+2.72a  77.33£11.50b  15.07+1.40b 48.72+2.82b 86.00+1.16b

D2 Ml 34.87+3.85a 5.2740.25a  30.24+1.98a 106.00+35.00a 9.59+0.51b 62.86+18.03a 83.77+1.79b

M2 42.67+6.21a 3.97+0.55b 28.50+1.28a  98.00+23.16ab 12.47+0.38a 55.90+2.99ab 89.09+0.66a

M3 36.27+4.99a 3.20+0.46b 31.20+1.15a  88.33+14.53b  12.61+£0.5lab  51.85+4.27b 83.30+1.27b

D3 Ml 41.43£8.39a 5.00+1.10a 24.60+4.81a 109.33+41.40a  11.50+0.63b 87.78+2.05a 88.21+1.58b

M2 41.47+8.00a 5.57+0.91a 26.74+4.57a  94.33+6.66b 13.74+0.31a 66.09+7.96ab 92.47+1.80a

M3 32.10+4.52a 5.20+1.59a 28.66+2.90a  92.33+5.69b 13.70+1.23a 53.25+7.68b 88.08+0.78b

D4 M1 38.00+4.42a 6.77£1.55a  26.99+1.94a 119.33+48.64a  12.79+0.21b 79.29+0.81a 83.92+1.03b

M2 32.03+1.89a 6.33+0.87a 29.62+3.7la 110.67+11.59a  15.61+0.73a 78.87+3.87a 82.84+1.42b

M3 35.40+6.82a 6.03+1.08a 28.21+1.57a  84.33£10.79b  14.96+1.57a 76.73+2.47a 87.20+0.97a

FHME Mean M1 38.33£5.29a 5.68+1.74a 27.93#3.74a 112.50£37.72a  11.42£1.36b  68.59+2.72a 85.47+1.14b

M2 40.28+6.87a 4.93£1.06b 28.5243.11a  96.67+18.02ab  13.93+0.64a 63.13+3.85ab 92.10+£0.70a

M3 35.43+4.83a 4.62+1.54b  28.9242.71a  85.58+13.82b  14.08+0.81a 60.89+4.77b 90.47+0.70a
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2.6.1 JACHEAAFE RS BAIFN HEK 4 ATH, A
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Table 4 The chemical composition of cured tobacco harvested in different maturities

R DA ey RpE JZU??FE ﬁ@i RBA ?ifs\. ’913‘ TJC#'ESMJ\,
Lt?a.f Treatment Total sugar Reducing Nicotine Total N Chlorine Potassium CINEECE =
position (%) sugar (%) (%) (%) (%) (%) CCUI

D1 M1 22.35+0.01a 18.37+0.13a 1.31+0.02¢ 1.89+0.17a 0.32+0.09a 2.89+0.22a 80.68+1.24a
M2 19.35+0.04b 16.20+0.10b 1.37+£0.01b 2.11+0.12a 0.56+0.11a 3.34+0.16a 80.18+1.47a
M3 17.45+0.06¢ 14.21+0.10c¢ 1.46+0.05a 2.08+0.11a 0.49+0.12a 3.26+0.25a 76.41+0.54b

D2 M1 21.58+0.14a 17.18+0.04a 1.40+0.01a 1.93+0.11a 0.35+0.12a 3.05+0.11a 82.96+1.30a
M2 19.33£0.18b 16.37+0.18b 1.41+0.06a 2.11+£0.03a 0.49+0.15a 3.55+0.14a 81.45+1.55a
M3 18.87+0.04c¢ 15.46+0.03¢ 1.44+0.01a 2.07+0.02a 0.48+0.13a 3.06+0.24a 77.55+1.51b

D3 M1 26.23+0.02a 21.73+0.03a 1.37+0.15b 1.87+0.14a 0.28+0.12a 2.60+0.15a 81.18+1.39¢
M2 23.37+1.42b 19.47+0.62b 1.52+0.14a 2.17+0.06a 0.41+0.12a 3.25+0.16a 87.99+1.71b
M3 21.01+0.14c¢ 18.12+0.16¢ 1.69+0.26a 2.01+0.11a 0.39+0.14a 2.95+0.15a 93.55+0.37a

D4 Ml 24.71+£0.11a 20.82+0.02a 1.41+0.05b 2.02+0.01a 0.24+0.13a 2.96+0.57a 83.38+1.69b
M2 20.33+0.07b 17.62+0.05b 1.63+0.01a 2.12+0.12a 0.32+0.11a 3.31+0.14a 90.06+0.05a
M3 17.50+0.16¢ 14.24+0.09¢ 1.66+0.03a 2.18+0.02a 0.41+0.14a 3.27+0.21a 81.53+0.37b

S Mean M1 23.7240.99a 19.53+0.96a 1.3840.05c  1.93+0.16a  0.30+0.15a  2.88+0.40a 83.18+1.57ab

M2 20.60+0.85b 17.42+0.42b 1.48+0.11b 2.13+0.13a 0.45+0.10a 3.36+0.14a 87.15+1.14a
M3 18.71£0.55¢ 15.51+0.70¢ 1.56+0.12a 2.03+0.12a 0.42+0.07a 3.13+0.15a 82.87+1.52b

M3 Ab AT 4.78% 5.16%.
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harvested in different maturities
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Fig.5 The chlorogenic acid content of cured
tobacco harvested in different maturities
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Table 5 The economic characters of cured tobacco harvested in different maturities

LR DA QbR AR S L A5 ¥t Gukg) [ s 7{H (Ji/hm?) ST R R
Leaf position Treatment High quality (%) Average price (yuan/kg)  Yield (kg/hm?) Output (yuan/hm?) ECI
DI Ml 82.90+2.60a 23.97+1.41a 85.50+2.72a 2049.44+40.39a 87.91+3.18a
M2 84.80+2.96a 23.28+1.38a 61.95+2.60b 1442.20+40.67b 74.70+2.91b
M3 67.20+2.88b 18.65+1.37b 55.95+2 44c 1043.47+42.25¢ 60.65+2.86¢
D2 Ml 87.20+2.34a 24.32+1.41a 79.05+2.03a 1922.50+42.66a 86.11+1.87a
M2 85.30+1.55a 24.97+1.52a 59.55+2.05b 1486.96+35.45b 75.80+2.15b
M3 85.40+2.25a 22.87+1.63a 48.00+2.43¢ 1097.76+36.28¢ 66.88+2.02¢
D3 Ml 84.90+1.31b 24.67+1.48a 75.00+2.20b 1850.25+40.07b 83.78+2.08b
M2 86.30+1.36b 25.35+1.46a 83.55+2.18a 2117.99+39.25a 89.92+2.03a
M3 90.70+1.26a 22.95+1.44a 78.00+1.78b 1790.10+37.60b 84.43+1.99b
D4 Ml 79.50+1.06¢ 22.58+1.69b 101.55+1.93a 2293.00+38.36a 93.30+2.53b
M2 93.20+1.95a 26.29+1.66a 90.45+2.26b 2377.93+49.12a 97.16+2.08a
M3 88.10+1.27b 22.01+1.56b 94.95+1.78b 2089.85+49.36b 91.20+1.76b
“FH4{H Mean M1 83.63+1.13b 23.89+1.38ab 341.10+31.94a 8148.88+439.33a 87.81+2.09a
M2 87.40+1.16a 24.97+1.43a 295.50+42.03b 7378.64+238.48b 85.99+2.23a
M3 82.85+1.22b 21.62+1.53b 276.90+22.04c 5986.58+329.13¢ 75.75+2.40b

FEERELIN T 4 B 20,

The yield and output value were the sum of the four lower tobacco leaves.
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Study on Maturity of One-Time Harvesting of Four Lower Flue-
Cured Tobacco Leaves in Tobacco-Rice Rotation Field

Jiang Zhiming', Zhang Zhongwen', Zhang Cheng’, Zheng Hongbin', Wang Weimin', Li Sijun?,
Hou Jianlin?, Deng Xiaogiang?, Wu Wenxin', Zhu Lin3, Deng Yongsheng?, Deng Xiaohua®
("China Tobacco Zhejiang Industrial Co., Ltd, Hangzhou 310008, Zhejiang, China;

2Guiyang County Branch of Chenzhou Tobacco Company in Hunan Province, Chenzhou 424400, Hunan, China;
3College of Agronomy, Hunan Agricultural University, Changsha 410128, Hunan, China)

Abstract

low-maturity, medium-maturity, and high-maturity treatments were designed with Yunyan 87 materials in

To explicit the suitable maturity for one-time harvesting of lower leaves of paddy-tobacco, the

Guiyang, Hunan province. The tobacco quality and economic traits of flue-cured tobacco were comprehensively
evaluated by fuzzy evaluation method. The results showed that with the maturity of lower tobacco leaves
increased, SPAD value of fresh tobacco leaves decreased; the proportion of microstrip green tobacco leaves
decreased, and the proportion of variegated tobacco increased; tobacco leaf structure loose, tobacco leaf oil
content increased, the single leaf weight decreased, and the equilibrium moisture content decreased; the contents
of total sugar, reducing sugar, chlorogenic acid decreased, nicotine and starch increased; the yield and output
value of tobacco leaves decreased. The appearance quality index, the physical character index, availability index
of chemical components, total score of smoking quality, the economic properties index and index of tobacco
quality in medium maturity treatment were the highest. The suitable harvest maturity of lower leaves of Yunyan
87 in Guiyang tobacco-growing area of Hunan province required light green leaves, light green-white 1/3 of main
veins, leaf edge slightly curled, leaf surface without mature spots. The SPAD values for guiding harvest ranged
from 19.39 to 26.63.

Key words Paddy-tobacco; Lower tobacco leaves; Harvesting at one time; Suitable harvest maturity; Fuzzy

comprehensive evaluation
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