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Abstract ; To explore the suitable flue-cured tobacco and sweet potato intercropping model for high quality de-
velopment of flue-cured tobacco in dryland of western Henan, we conducted a field experiment using flue-cured to-
bacco ‘LY1306° and fresh sweet potato ‘ Pushu 32’ as experimental materials to investigate the effects of flue-
cured tobacco and sweet potato with 2 : 2 intercropping pattern and different plant spacing (65 ¢cm, 60 cm and 55
cm) of flue-cured tobacco on the growth, yield and quality of flue-cured tobacco. The results showed that 90 days
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after flue-cured tobacco transplanting, compared with flue-cured tobacco monoculture, when the flue-cured tobacco
plant spacing was 65 ¢cm, the maximum leaf length and maximum leaf width of flue-cured tobacco intercropping with
sweet potato were increased by 5.09% ~5.12% and 5.17% ~8.17%, the SPAD value was increased by 4.90% ~
6.81%; P,, G, and T, were increased by 16.39% ~21.50% , 23.82% ~27.72% and 36.21% ~45.31% ; and the in-
cidence of soil-borne rhizome diseases was reduced by 74.38% ~78.42%. When the plant spacing of flue-cured to-
bacco was 60 cm, the maximum leaf length and maximum leaf width of flue-cured tobacco intercropping with sweet

potato were increased by 3.71% ~4.79% and 4.69% ~7.61% ; the SPAD value increased by 3.80% ~5.55%, P,,
G, and T, increased by 14.03% ~19.77% , 15.68% ~22.49% and 29.83% ~35.78% ; and the incidence of soil-borne
thizome diseases decreased by 75.30% ~ 78.11%. The internal chemical composition of flue-cured tobacco leaves
under the two-plant spacing of intercropping was more coordinated than that of flue-cured tobacco monoculture. Under
intercropping , with plant spacing of flue-cured tobacco increasing, the land equivalent ratio (LER) , total output val-
ue and sensory evaluation total score of flue-cured tobacco increased first and then decreased. When plant spacing of
flue-cured tobacco was 60 em under flue-cured tobacco and sweet potato intercropping, the total output value of was
82 855.40 CNY - hm™ in 2021 and 81 654.55 CNY - hm™* in 2022, which was 15.85% and 22.43% higher than that
of flue-cured tobacco monoculture. In summary, intercropping flue-cured tobacco and sweet potato in dry land of west-
ern Henan had significant advantage with land equivalent ratios (LER>1). Moreover, these indexes of flue-cured to-
bacco growth, yield and qualityas well as comprehensive benefit were the best when the plant spacing was 60 em un-

der flue-cured tobacco intercropping compared to the plant spacing was 65 ¢m under flue-cured tobacco monoculture.

Keywords ; flue-cured tobacco; tobacco and sweet potato intercropping; plant spacing; tobacco yield ; tobacco

quality ; dryland of western Henan
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Fig.1 The planting pattern diagrammatic sketch of flue-cured tobacco and sweet potato
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Table 1  Effects of different plant spacing of tobacco on the agronomic traits of
flue-cured tobacco with intercropping pattern of tobacco and sweet potato
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™ 86.09+0.05a 7.72+0.03a 43.45+0.39a 18.27+0.20a 15.25+0.25a
60 Tl 86.15+0.43a 7.74+0.11a 43.53+0.17a 18.52+0.27a 15.25+0.25a
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T3 171.82+0.31b  11.52+0.16b 72.07+0.19¢ 34.33+0.26¢ 19.00+0.00b
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Note : Different lowercase letters in the same column indicate significant differences among treatments (P<0.05). The same below.
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Fig.2 Effects of different plant spacing of tobacco on the SPAD value of flue-cured

tobacco with intercropping pattern of tobacco and sweet potato
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Fig.3 Effects of different plant spacing of tobacco on the photosynthetic parameters of

flue-cured tobacco with intercropping pattern of tobacco and sweet potato
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Table 2 Incidence of the main diseases in tobacco fields

TR

Soil borne

4y b3 FHREIA DAV

Year Treatment Virus disease Spot disease . .
rhizome disease

™ 13.38+0.19a 16.24x0.12a 14.22+0.15a
2021 T1 7.53+0.08¢ 11.07+0.12d 3.07+0.04c
T2 7.91+0.06¢ 11.60+0.12¢ 3.11+0.06¢
T3 8.78+0.32b 12.30+0.06b 5.15+0.03b
™ 16.22+0.17a 14.44+0.18a 18.36+0.13a
2002 T1 10.38+0.13b 10.37+0.23¢ 4.70+0.10b
T2 10.67+0.20b 10.60+0.12¢ 4.53+0.18b
T3 11.25+0.39b  11.21+0.06b 4.82+0.31b
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R4 MREEMET R A B EE AL B X 1% R AL 2R 5 B 2 0
Table 4 Effects of different plant spacing of tobacco on the conventional chemical components
of flue-cured tobacco with intercropping pattern of tobacco and sweet potato
oo o L BE O ERM g ‘ AT TR
Year Crade Treatment Tot'al Total Reducing Total K% Cl/% sugar total Sugar/ tf)tal K/l
alkaloid/ % N/% sugat/%  sugar/ % sugar alkaloid
™ 3.21+0.01a 2.82+0.0la 18.60+0.06a 25.40+0.06a 1.44+0.0la 0.59+0.0l1a 0.73£0.0la 5.80+0.03c 2.47+0.07a
T1 3.17+0.02a 2.78+0.01a 18.77+0.09a 25.67+0.09a 1.43+0.0la 0.57+0.0la 0.73+0.0la 5.92+0.02b 2.50+0.0la
Bax T2 3.06+0.01b  2.65£0.02b 18.65+0.03a 25.63+0.09a 1.40+0.01b 0.57+0.0la 0.73+0.0la 6.09+0.03a 2.47+0.02a
2001 T3 2.87+0.0lc  2.49+0.0lc 16.27+0.07b 24.80+0.12b 1.33+0.0l¢ 0.56+0.0l1a 0.66+0.01b 5.67+0.01d 2.35+0.01b
™ 2.80+0.02a 2.34+0.02a 18.77+0.23b 26.03+0.09b 1.66+0.03a 0.58+0.02a 0.72+0.0la 6.70+0.05d 2.85+0.15a
C3F Tl 2.76+0.03a 2.29+0.0la 19.87+0.09a 27.27+0.03a 1.62+0.0lab 0.56+0.0l1a 0.73£0.0la 7.21+0.10c 2.88+0.03a
T2 2.58+0.01b 2.17+0.01b 19.82+0.07a 27.07+0.18a 1.58+0.01b 0.56+0.01a 0.73+0.0la 7.68+0.02a 2.82+0.0la
T3 244+0.0lc  1.95£0.02¢ 18.13+0.03¢ 26.23+0.42b 1.38+0.0lc 0.54+0.0l1a 0.69+0.01b 7.43+0.03b 2.53+0.04b
™ 3.32+0.01a 2.98+0.01a 18.03+0.18a 25.03+0.09a 1.34+0.03a 0.53+0.02a 0.72+0.0la 5.43+0.04c 2.55+0.08a
BOF Tl 3.22+0.05ab 2.78+0.01b 18.37+0.09a 25.37+0.09a 1.29+0.0la 0.52+0.02a 0.72+0.0la 5.69+0.07b 2.47+0.09a
T2 3.13+0.04b  2.74+0.02b 18.34+0.03a 25.40+0.15a 1.29+0.02a 0.52+0.02a 0.72+0.0la 5.95+0.09a 2.48+0.11a
202 T3 293+0.0lc  2.52+0.02¢ 16.63+0.07b 24.70+0.36a 1.09+0.05b 0.52+0.0l1a 0.67+0.01b 5.67+0.04bc 2.11+0.08b
™ 2.93+0.02a 2.37+0.0la 18.53+0.18b 25.77+0.20b 1.64+0.02a 0.58+0.02a 0.72+0.01b 6.32+0.05d 2.83+0.11a
C3F Tl 291+0.03a 2.33+0.02a 19.77+0.12a 27.10+£0.17a 1.55+0.03ab 0.56+0.01a 0.73£0.0la 6.79+0.09¢c 2.78+0.10a
T2 2.70£0.02b  2.25+0.01b 19.66+0.04a 27.03+0.12a 1.52+0.01b 0.55+0.0la 0.73+0.0lab 7.29+0.06a 2.77+0.06a
T3 2.54+0.02¢  2.00£0.02¢ 17.80+0.12¢ 26.20+0.23b 1.34+0.03¢ 0.54+0.0l1a 0.69+0.0lc 7.02+0.04b 2.47+0.03b
*5 WEEMETEERERIERE X EERE SRR
Table 5 Effects of different plant spacing of tobacco on the sensory quality of flue-cured tobacco
with intercropping pattern of tobacco and sweet potato
E0y £ Jb 3 A R F A AR Ay
Year Grade Treatment Aroma quality ~ Aroma volume  Offensive taste Irritation Aftertaste Total score
™ 6.20:0.06a  6.50:0.03a  6.10£0.0la  6.00£0.05a  6.00£0.05a  6.24+0.01a
op TI 6.20:0.03a  6.50+0.03a  6.10:0.02a  6.00£0.02a  6.10£0.03a  6.25:0.01a
v 6.20:0.05  6.50£0.06a  6.10+0.0la  6.10£0.05a  6.10£0.06a  6.26+0.01a
(K 6.10£0.05a  6.40£0.03a  6.10:0.0la  6.10£0.0la  6.00£0.02a  6.19+0.02a
2021 ™ 6.35:0.02b  6.20:0.02b  6.20:0.03a  6.20£0.03a  6.20:0.03a  6.2320.02b
i I 6.45:0.01a  6.30£0.02a  6.20+0.02a  6.20£0.02a  6.20£0.03a  6.29+0.01a
™ 6.50:0.032  6.30£0.03a  6.20:0.03a  6.20£0.03a  6.30£0.03a  6.31+0.01a
(K 6.30:0.03b  6.20£0.01b  6.20+0.03a  6.20£0.03a  6.20+0.02a  6.22:0.02b
™ 6.20+£0.04a 6.40+0.02a 6.10+£0.02a 6.00+0.06a 6.00+£0.01a 6.20+0.01ab
BOF Tl 6.20+0.02a 6.40+0.01a 6.10£0.01a 6.00+0.02a 6.10+0.06a 6.22+0.01ab
T2 6.20+0.02a 6.40+0.03a 6.10+£0.01a 6.10+0.05a 6.10+0.02a 6.23+0.01a
2022 T3 6.10+0.06a 6.40+0.01a 6.10+£0.02a 6.00+£0.01a 6.00+0.05a 6.18+0.01b
™ 6.30+0.02b 6.20+0.03b 6.20+0.03a 6.20+0.03a 6.10+0.05b 6.21+0.02b
C3F T1 6.40+0.03a 6.30+0.01a 6.20+0.03a 6.20+0.02a 6.20+0.03ab 6.28+0.01a
T2 6.45+0.04a 6.30+0.02a 6.20+0.03a 6.20+0.02a 6.30+0.03a 6.30+0.01a
T3 6.30+0.03b 6.20+0.02b 6.20+0.02a 6.10+0.06a 6.20+0.02ab 6.21+0.01b
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