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Combined effects of root cutting, auxin application, and potassium fertilizer on

growth, sugar :nicotine ratio, and organic potassium index of flue-cured tobacco
WU Yanhui'?, XUE Lixin®>, XU Zicheng"*, XU Yi’, SHAO Huifang', JIN Lei’, HUANG Wuxing',
LIU Chunkui’

1 College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China

2 Jiyuan Branch of Henan Provincial Tobacco Company, Jiyuan 454650, China
3 Zhengzhou University of Light Industry, Zhengzhou 450002, China

Abstract: The total sugars and nicotine content in tobacco leaves affects the acid-base balance, while the ratio of total
sugars to nicotine reflects the balance between tobacco taste and stimulation. The Project of International Quality Tobacco
Development specified that the suitable ratio of total sugars to nicotine in Chinese tobacco was 8—12.Tobacco with high
potassium content burns well with little tar release and has a satisfactory flavor. However, higher CI” and SO} contents in
tobacco are associated with lower potassium contents and reduced leaf flammability. The combination of potassium and
organic acids contributes to the combustibility of tobacco leaf.The organic potassium index is the total potassium content
minus the combined contents of C1” and SO} .As a composite index, the organic potassium index reflects all the ions that
affect the quality of flue-cured tobacco.The combustibility of tobacco with a low organic potassium index will be low, even if
its total potassium content is relatively high.Varieties of flue-cured tobacco with a high total sugar:nicotine ratio and a low
organic potassium index have been grown in tobacco-growing areas of Jiyuan, Henan Province, for a long time.Cutting roots

can promote the growth of new roots and improve root activity. Applying auxin and potassium fertilizer can increase the
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potassium content in tobacco leaves, and strengthen the carbon and nitrogen metabolism of flue-cured tobacco after topping.
However, the combined effects of root cutting, auxin application, and potassium fertilizer on tobacco quality had not been
evaluated.In this study, we applied the following five treatments to tobacco: root cutting while topping (C) ; root cutting
and auxin (indole-3-acetic acid; TAA) application while topping ( C+1); root cutting and potassium topdressing while
topping (C+K) ; root cutting, TAA application, and potassium topdressing while topping (C+K+I); and topping only
(CK).We determined the effects of these treatments on tobacco biomass, the sugar: nicotine ratio, and the organic
potassium index of tobacco in field experiments. All of these measures increased the biomass of roots and leaves at the
advanced stage of maturity, compared with those of CK.Compared with the C treatment, the C+K+I treatment increased
biomass of roots and leaves. All of these measures also decreased nicotine accumulation and total sugar content in upper
leaves.Spraying tobacco plants with TAA reduced the sugar: nicotine ratio in various parts of tobacco plants; the largest
decrease in the leaf sugar: nicotine ratio was in the C+K+I treatment.In that treatment, the sugar: nicotine ratio in the
lower, middle, and upper tobacco leaves decreased by 19.12%, 15.33%, and 8.15%, respectively, compared with those
in CK.In all of the treatments, the potassium content increased and the ClI™ and SO? contents decreased, compared with
their respective contents in CK.The C+K+I treatment increased the organic potassium index in lower, middle, and upper
leaves.The largest increase was in the middle and upper leaves, which showed a 125% and 209% increase in organic
potassium index, respectively, compared with that of the respective tissues in CK.From these results, we can conclude that
the combination of root cutting, TAA application, and topdressing with potassium fertilizer contributes to the accumulation of
dry matter, decreases the sugar: nicotine ratio, and increases the organic potassium index of flue-cured tobacco.Because
most tobacco grown in China has a high nicotine content and a low ratio of total sugars to nicotine, this treatment could be
used in different areas according to each local situation. Further research is required to clarify the mechanisms by which

cutting, plant hormones, and potassium fertilizer treatments cause these physiological changes.

Key Words: flue-cured tobacco; cutting roots; indole-3-acetic acid; potassium; growth; sugar-nicotine ratio; organic

potassium index
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Fig.3 The comparison of dry weight of flue-cured tobacco leaves under different treatments

Co+ KPR IR 35 AR 0 R, S Ak 0 R 5 29 DR 7 0 R, (LGS vl A I 2 0] 42 5 it A PR A 1 O B ) 55 4 9
TAA A9 PP 23-31) R SE ) A WSt Ak FHLATR B 55 B AT BT s, T - 0 B 1R S ) R 50 AN ] Ak BT AN ] 407 P9 AP s
BN AR 22 57, DB AR A F i Al 25 e AR, 00F MR A 0 15.03% 5 C+ 1 AR B 980 - 0 1 55 A A1, 008 1R g i Ay
10. 40% ,2£ 7 b AR LA 0 R R TS AR o X T Wl &5 ik AN [R) b SR o b R - 28 X BRI, B3k 21 5. 67%0—
16.35% , C+K Ak FH 14 SOWE Fee ed /I, P8 i e g Ak JHL v 6 55 2 R ARRIBE S TAA T 9 - o P DR AR 455 3 e 4 I ) B
R LT B BRI RN 7.57% 5 10T ] I AR AT TAA DU RRAIR 1 OB 5 k| BRI IR Oy 4.219% , W45 Kb B0 TR # - 2
B B SRS T I TR 285 45 38 A0 AL XS v B W A S i 50 | AR 85 5 W TAA DU 5 R M B2 M A 7 A ot v ) B

B,

30.00 Co M EmmERE e W 7 160

2 2500 | 1.40
23 120 =
=52 i £
2 5 2000 g
$3 §o 42
SE 2 1500 f 080 &=
o~ g Gy
— o
inﬂ; £E 0.60 E g
o O L . o

e ©

Wm0 o 040 S

g 300 F 0.20

0 0

C C+I
RS R AL 2

Different treatments of the lower leaves

Bl 4 FRENEEEHEXT AR T B0 KR 28 R AR L B3

Fig.4 Effects of different treatments on nicotine, total sugar, and ratio of total sugar to nicotine in lower leaves of flue-cured tobacco
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Table 1 Effects of different treatments on ratio of total sugar to nicotine in tobacco leaves

] AR it _EARn
Treatments Lower leaves Middle leaves Upper leaves

CK 18.78 bB 19.64 aAB 18.15 aA

C 18.82 bB 20.68 aA 17.57 aA

C+1 15.96 cC 19.51 aAB 17.46 aA

C+K 21.65 aA 21.6 aA 17.28 aA

C+K+1 15.19 cC 16.63 bB 16.67 aA

[l Bl INE PR [ 2 AL TR R 2 57 I B B 3 K (P<0.05) 5 RS RS [R] /s A TR 22 S IR B .25 /K- (P<0.01)
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Fig.7 Effects of different treatments on the contents of K*, Cl~, SO and organic potassium index in lower leaves of flue-cured tobacco
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Fig.8 Effects of different treatments on the contents of K*, CI~, SO%™ and organic potassium index in middle leaves of flue-cured tobacco
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Table 2 Effects of different treatments on the organic potassium index in tobacco leaves

b THE/% st/ % R/ %
Treatments Lower leaves Middle leaves Upper leaves
CK -0.41 bB -0.36 ¢C -0.53 ¢B
C 0.02 aA -0.11 bB 0.38 bA
C+I -0.05 aA -0.10 bB 0.57 aA
C+K -0.05 aA -0.19 bB 0.4 bA
C+K+I -0.03 aA 0.09 aA 0.58 aA
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