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Abstract: To explore the appropriate number of leaves for one-time harvesting of upper tobacco leaves in the
tobacco-rice rotation region in southern Hunan, using flue-cured tobacco varieties Yunyan87 and Xiangyan7 as materials,
a 3-level(5 leaves, 6 leaves, and 7 leaves) one-time harvesting experiment was designed. The SPAD values of leaves from
different leaf positions were determined, and the economic traits and the quality of flue-cured tobacco were analyzed. The
results showed that as the number of harvested upper tobacco leaves increased, the coefficient of variation of SPAD
values and the maturity differences among leaves from different leaf positions increased. The proportions of positive
group tobacco leaves, single leaf weight, leaf thickness, leaf mass per unit area, nicotine content, chlorogenic acid

content, and smoking quality of the cured tobacco leaves decreased, while the proportion of variegated tobacco leaves
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and slightly green tobacco leaves, as well as the starch content and the ratio of reducing sugar to total sugar increased.

Harvesting 5 tobacco leaves instead of 7 could increase the proportion of positive group tobacco leaves by 9.6% to

11.7%, increase the rate of high-grade tobacco by 9.1% to 21.2%, increase the appearance quality index by 10.1% to

10.6%, and increase the sensory quality index by 4.6%. The comprehensive effect indexes of Yunyan87 harvested with 6

leaves were 0.16% and 3.52% higher than that of Yunyan87 harvested with 5 leaves and 7 leaves, respectively. The

comprehensive effect indexes of Xiangyan7 harvested with 6 leaves were 3.97% and 7.39% higher than that of Yunyan87

harvested with 5 leaves and 7 leaves, respectively. Based on the comprehensive quality and economic indicators of the

cured tobacco leaves, the appropriate number of leaves for one-time harvesting of upper tobacco leaves in tobacco-rice

rotation region of southern Hunan is 5 to 6 leaves for Yunyan87 and 6 leaves for Xiangyan?7.

Keywords: upper flue-cured tobacco leaves; number of harvested tobacco leaves; quality of tobacco leaf, economic

character; muli-planting area of tobacco-rice in south of Hunan
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Fig.1 Maturity characteristic on fresh tobacco leaf
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Table 1 The SPAD values of fresh tobacco leaves from treatments with different number of harvested leaves

SPADfH

S0
3

Jb

=1
S R

D1 D2 D3

D5 D6 D7 REU%

ZAH87  YTS (23.9941.99)b (20.22+1.85)b  (18.98+£2.51)b  (15.23+4.33)b

YT6 (24.8542.65)b (20.7142.18)b  (18.99+4.74)b  (15.15+3.70)b
(24.2543.42)a  (19.75+3.11)a
(1823£2.17)b  (16.99+1.71)b
XT6 (26.19£1.70)b (23.09+1.54)ab (21.36+2.59)ab (18.5242.63)ab  18.33+2.74 15.73+1.95
(22.8643.22)a  (20.95+2.44)a

YT7 (31.77+1.48)a (27.75+2.38)a
HHTE XT5 (22.41£2.13)c  (20.11£3.81)b

XT7 (30.95£2.94)a (26.07+1.34)a

15.11£1.50 18.71+£3.72 8.88 19.88
14.57+1.26 13.33+£1.82 18.10+4.78 12.52 27.15
18.49+2.21 15.65+2.42 12.85+1.15 21.49+6.76 18.92 31.43
15.14+1.31 18.57+2.82 7.31 15.18
20.54+3.77 10.46 18.37
15.66+1.98 14.46+2.71 12.22+0.75 20.45+6.76 18.73 33.07

[FIF A R] T BRI R — AP AN [ AL R B ) 25 A e 12 3 L (P<0.05).
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Table 2 Economic traits of upper tobacco leaves from treatments with different number of harvested leaves

np phBL IEAIEM % ZREKET e fe T AR E /% T EEIHR /% /Ot kg™
ZHH87 YTs (82.411.30)a (16.21+1.14)b (1.38+0.86)b (69.721.30)a 34.1420.69
YT6 (80.18%1.93)a (17.07£1.93)b (2.74+0.57)ab (68.40+1.08)a 34.39+1.05
YT7 (72.78+1.09)b (22.63=1.10)a (4.59+0.42)a (60.59+1.35)b 33.82+0.53
TS XT5 (74.00£3.07)b (16.00£0.85)a (10.00£0.81)b (56.01=1.38)b 32.91+1.27
XT6 (78.621.96)a (10.38+0.46)b (11.0120.66)b (63.69+1.14)a 33.65+1.88
XT7 (66.891.67)c (15.20+0.98)a (17.91£0.66)a (42.5142.08)c 31.77+1.10

[R)ZAN )= B [l — RN [R] b B0 ] A 22 57 A e 12718 L(P<0.05)
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Table 3 Appearance quality scores of cured leaves from treatments with different number of harvested leaves

L 34y
np Qb3 - — -
i, A T ] By sy e
=87 YT5 8.0+0.4 8.5+0.4 (5.5£0.3)b (6.0£0.6)b (6.0£0.4)b (6.5+0.8)b
YT6 8.0+0.8 8.5+0.4 (6.5+0.4)a (8.0+0.1)a (6.5+0.4)ab (7.0+0.8)ab
YT7 8.5+0.8 8.5+0.8 (6.5£0.2)a (8.0£0.4)a (7.0£1.1)a (7.5+0.8)a
W75 XT5 8.0£0.5 7.5+0.4 (3.0£1.5)b 5.5+1.7 5.5+0.8 (5.5£1.2)b
XT6 8.5+0.4 7.5+0.8 (3.5£0.4)ab 5.5+0.4 6.0+0.8 (6.5+1.3)ab
XT7 8.0+0.8 8.0+0.4 (4.5+0.4)a 6.0+1.9 6.0+0.4 (7.0+0.8)a

R HAN )RR [ — b R AN TR b B ] 19 22 57 A e 327 38 3(P<0.05)
2.3.2 TRERMeT B St et sk e HIRS.T1%. 18.4%, TR IREIESIRG.8% . 12.8%,
AT R B S R e OTEREESI20.8%, 21.6%: YT6. YT7
S FE4, RRIEEAIEZ AR FemEmpy AR TR X TS B 1%1.0% ., 15.2%,
M. R ELRE AN A AR B L BRI AR BIR4.9%  7.2%, B AR 5
PR, SRPE R R TR R (R6.6%. 8.7%.
TR, YT6, YT7ALPRE) S T HY TS AR FH A 73
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Table 4 Physical properties of cured leaves from treatments with different number of harvested leaves

LM TR BT

b W R EY% BT g AR % MR JEEE/um A S KR % (ng-em?)
= 87 YT5  30.74+4.69  (16.57+0.88)a  31.10£3.63  (203.08t17.20)a  16.93+3.13 (114.83£3.97)a
YT6  31.88+2.96  (15.39£1.02)a  31.81+2.14  (189.20£11.40)b  16.37+1.49 (90.99+3.26)b
YT7  32.81#595  (13.5241.05)b  29.0543.60  (177.04£321)c  15.34+2.44 (90.05+5.43)b
WHH 7 % XTS5  34.60+3.60 (13.74+1.82)a 27.8842.65  (232.32+3.47)a  17.40+1.60 (93.95+2.85)a
XT6  30.68£3.68  (13.60+2.60)a  26.58+3.95  (220.84+4.49)b  17.15+1.45 (87.75+1.31)b
XT7 3124047  (11.65+1.53)b  28.43+2.84  (215.68+3.36)c  17.40£1.60 (85.76+4.31)b

[R)ZAN ) B [l — AN [R] b B0 ] A 22 57 A e 127 18 L(P<0.05)
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Table 5 Chemical composition of cured leaves from treatments with different number of harvested leaves

A B OB /Y SR JEOME A/ Yo MR /% AR % B % % TEM O /% SRR Y%
YT5 21.51+0.46 17.32+£0.60 (3.32+0.04)a (2.26+0.03)a 2.50+0.19 0.26+0.07 (3.22+0.28)b (0.92+0.02)a
YT6 22.65+1.44 18.47+£1.39 (3.22+0.05)a (2.23+£0.04)a 2.39+0.18 0.26+0.11 (3.23+0.36)b (0.90+0.04)ab
YT7 21.69+0.41 18.54+£0.26 (3.11+0.04)b (2.18+0.02)b 2.26+0.13 0.22+0.01 (3.77+0.07)a (0.83+0.04)b
WM 75 XTS5 26.46£1.60 21.71£1.42  (3.02+0.09)a (2.02+0.09)a 1.95+0.08 0.26£0.08 6.61£0.09  (0.77+0.12)a
XT6 26.34+1.81 21.86+1.51 (2.91£0.04)a (2.00£0.09)a 1.88+0.04 0.40+0.12 6.94+0.29  (0.58+0.07)b
XT7 26.21£0.74 22.224+0.42 (2.69+0.06)b (1.85+0.01)b 1.84+0.11 0.22+0.11 7.22+0.30  (0.56+0.02)b

[RIZAN ) B R [l — AN [R] b B0 ] A 22 57 A e 127 18 L(P<0.05)

A
= 87

Wik L BEDE H
(0.81+0.01)b  5.22+0.29
(0.82+0.01)ab 5.74+0.76
(0.85£0.01)a  5.97+0.17
(0.8240.07)b  7.18+1.11
(0.83+0.01)ab 7.510.90
(0.85£0.01)a  8.27+0.57
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Table 6 Smoking quality of cured leaves from treatments with different number of leaves harvested

ZEL
(s

.
e wR BAM A AIRE ERRE DE R TRE A

=87  YT5 12.5£0.6 12.0£0.6 5.0£0.3 5.0+£0.3 5.0+£0.5 5.0+£0.3 5.0£0.5 (5.5£0.5)a 5.0+0.6 5.5+0.5
YT6 12.0+0.6 12.0+0.5 4.5+0.3 5.0+0.5 5.0+0.5 5.0+0.3 5.0£0.6 (5.0£0.3)b  5.0+0.3 5.0+0.3

YT7 12.0+0.5 11.5+0.5 4.5+0.3 5.0+0.5 5.0+0.3 5.0+0.5 4.5+0.3 (5.0£0.5)b 5.0+0.5 5.0+0.3

W75 XTS5 12.040.6 12.0403 5.0+0.5 5.0+0.5 50403 50405 5.0+0.5 (5.540.5)a 5.0403  5.5+0.6
XT6 11.5+0.5 12.0+0.6 5.0+0.3 5.0+£0.5 5.0+£0.5 5.0+£0.3 4.5+0.5 (5.0£0.3)ab 5.0+0.5 5.5+0.5

XT7 12.0+0.3 11.5+0.6 4.5+0.5 5.0+0.6 5.0+0.3 5.0+0.6 4.5+0.3 (4.5£03)b 5.0+0.3 5.0+£0.3

[R)ZAN ) B [l — RN [R] b B0 ] A 22 57 A e 12718 L(P<0.05)
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Table 7 Comprehensive evaluation indexes for cured leaves from treatments with different number of harvested leaves

Al ARER ZFERIEE SMBTEES  WEEMERIEE

oy TR R TR SRR TRICRIES

=87 YT5 (99.85£1.24)a  (71.25+1.53)b  (86.81+2.01)b
YT6 (96.22+1.06)a (76.30+2.20)a  (89.85+2.42)ab
YT7 (84.65:128)b  (78.40+1.65)a  (92.27+2.56)a

WA 7 5 XT5 (83.01+2.47)b  (62.05+2.03)b 87.21+1.28
XT6 (91.67+0.94)a  (65.40+1.52)ab  87.52%1.05
XT7 (70.63+3.20)c  (68.65+1.75)a 86.83+1.19

(69.95+0.97)b (65.53+0.80)a (75.96=1.62)a
(74.11%1.20)a (63.5340.62)ab  (76.08+1.06)a
(72.47+1.48)ab  (62.55+1.05)b (73.49£1.35)b
(80.10+2.01)b (65.06+0.62)a (73.54+1.04)b
(87.18+1.67)a (63.5340.55)ab  (76.46+1.16)a
(83.66+1.35)ab  (62.06+0.50)b (71.20£1.18)b

RIS /INE FREFOR [l — b A R b BEE S AT e TS (P<0.05).
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