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Effects of biological agent application on leaf physiological characteristics,
potassium and chlorine contents of flue-cured tobacco
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Abstract: In order to discuss the effects of biological agent application on flue-cured tobacco, a field experi-
ment was carried out in 2016 using Qinyan 96 and Yuyan 6 as materials in Luoyang (DA ; arid cultivation tobacco
planting areas) and Zhumadian ( RA; rain-fed tobacco planting areas ). The experiment included CK (T1) , bio-
logical agent A (T2), biological agent B (T3) , biological agent C (T4) , biological agent D (T5) , and biological
agent E (T6). The effects of biological agent application on leaf physiological characteristics, potassium and chlo-
rine contents of flue-cured tobacco were studied. The results showed that biological agent application treatments in-

creased soluble sugar content by 0.38% ~ 1.43% , while the content of MDA decreased by 0.3 ~7.36 pmol - g
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compared with CK. Except the treatment TS5 in RA, compared with CK, the activity of catalase ( CAT) , superoxide
dismutase (SOD) , and peroxidase (POD) of biological agent application treatments were increased by 2.1~26.2
pwmol + min™' + g™', 0.6~40 U - ¢, and 546~2 531 U - g”', respectively. The nutrient test of middle leaves analy-
sis showed that:at 45 days after transplanting, biological agent application treatments ( except treatment T4 in RA )
could increase the potassium content in middle leaves by 0.42% ~1.32%, while that increased by 0.03% ~1.00% at
60 days after transplanting. According to the economic characters, the output value and supper tobacco rate of flue-
cured tobacco with treatment T3 increased by 14 708 yuan + hmand 23.1% in RA, while that of treatment T2 in-
creased by 7 849 yuan + hm™ and 13.7% in DA compared with CK treatment. Chemical component analysis indicated
that the potassium content in flue-cured tobacco leaves of treatment T3 in RA and treatment T2 in DA increased by an
average of 0.40% and 0.57%, respectively. Biological agent application improved the chemical components coordination.

Keywords: biological agent; flue-cured tobacco; physiological characteristics; potassium and chlorine con-

tents; economic characteristic
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Fig. 1. Effects of different treatments on soluble sugar and MDA content of tobacco leaf
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Fig.3 Effects of different treatments on potassium and chlorine content of tobacco leaves
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Table 2  Effects of different treatments on economic characters of flue-cured tobacco

e Fﬁ/(gg - hm™2) FAE/(JC + hm™) ] i’ama;c <kg™") ] ‘ AR A %
Treatment Yield Output value/( Yuan - hm™) Average price/ ( Yuan - hm™)  Supper grade tobacco rate

RA DA RA DA RA DA RA DA
T1 2306e 2414c 45234e 55365e 19.62 22.94 31.1 48.1
T2 2405d 2547ab 49124d 63214a 20.43 24.82 33.8 61.8
T3 2694ab 2585a 59942a 59545b¢ 22.25 23.04 54.2 51.8
T4 2753a 2502abc 58160b 61519ab 21.13 24.59 45.6 57.8
T5 2609b 2480bc 52535¢ 58165cd 20.14 23.46 36.8 53.8
T6 2517¢ 2433c¢ 52052¢ 56565de 20.68 23.25 38.3 52.8

RS/ NG TR 2E 57 B3 (P<0.05) . RAFIFRMAK ; DA A, FIA,

Note: Different small letters in the same column mean significant difference (P<0.05). RA: Rain-fed tobacco planting area; DA : Dry-farming to-

bacco planting area. The same below.

R3 REIALIE XS 5 KE AL 22 B S B S0

Table 3  Effects of different treatments on chemical components of flue—cured tobacco

AL e mﬁé/% ﬂFﬁﬁ/% ﬁfx/% i[twaﬁ(% K% /%
Plant Total sugar Reducing sugar Total N Nicotine
Treatment

part RA DA RA DA RA DA RA DA RA DA RA DA
T1 25.6 21.5 22.7 18.6 2.03 1.38 2.74 2.92 1.47 1.10 0.61 0.63
T2 22.3 27.2 18.8 23.4 2.06 1.45 2.69 2.73 1.62 1.94 0.67 0.55
FP%BM— T3 22.7 22.4 19.9 19.9 1.94 1.71 2.55 3.31 1.84 1.35 0.72 0.65
M‘dg;‘}lcaf T4 234 254 201 222 209 140 261  3.06 174 194 055 0.56
T5 23.5 26.1 18.2 23.4 2.14 1.57 2.48 2.47 1.63 1.83 0.85 0.48
T6 24.2 28.9 17.8 22.9 2.11 1.61 2.81 3.17 1.51 1.47 0.64 0.77
T1 26.9 27.2 24.2 23.6 2.05 1.70 2.92 3.16 1.34 1.36 0.69 0.61
T2 25.4 26.5 22.7 22.5 1.86 1.41 2.63 3.15 1.58 1.65 0.64 0.46
U]{J;Ergl:af T3 23.3 24.2 20.8 22.5 1.75 1.77 2.69 3.64 1.76 1.54 0.78 0.42
BOF T4 24.1 26.8 21.2 23.6 1.83 1.60 2.76 3.03 1.73 1.63 0.61 0.51
TS 24.7 26.9 22.4 23.4 1.87 1.87 2.81 3.07 1.51 1.54 0.63 0.64
T6 27.1 29.8 25.2 23.7 1.96 2.14 2.94 3.44 1.47 1.67 0.57 0.75
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