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Effects of nano-antichlor on growth and chlorine absorption of
flue-cured tobacco under different chlorine levels
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Abstract: [Objective] The chlorine absorption and nano-antichlor dechlorination under different chlo-
rine levels were explored to provide possible method for chlorine reduction of flue-cured tobacco. [Method]
Zhongyan 100 was planted in pot and changes of chlorine content in tobacco leaves were studied under dif-
ferent chlorine and nano-antichlor levels. The relationships between chlorine levels and chlorine content in
tobacco leaves were also analyzed. [Result] Adding nano-antichlor too early inhibited the growth and dry
matter accumulation of tobacco. The best dechlorination effect occurred 30 days after nano-antichlor addi-
tion,and the chlorine contents of root, stem and leaf were decreased by 24. 14% —59. 68%, 3. 33% —

16.26% and 6. 65% —34. 38 % ,respectively,in comparison with the same chlorine level treatment without
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nano-antichlor. The chlorine accumulation of the whole plant was reduced by 41. 94 % —73. 98% compared

with the same chlorine level treatment without nano-antichlor. The chlorine contents in roots, stems and

leaves of tobacco treated without nano-antichlor were significantly affected by chlorine level,and the chlo-

rine contents in roots,stems and leaves were linearly or exponentially related with the increase of chlorine

application, but no significant difference appeared in stems and leaves of treatments with nano-antichlor.

The soil chlorine contents were in the order of 0. 5% antichor >>no antichor 30 days after tobacco trans-

planting. [Conclusion) Application of 0. 5% dechlorination agent at the rate of 1. 5 mL/kg effectively block

the extravagant absorption of flue-cured tobacco 30 days after tobacco transplanting and reduce the chlorine

content in tobacco leaves.

Key words: flue-cured tobacco;chlorine application;nano-antichlor;chlorine content;chlorine accumula-

tion
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Table 1

Pot experimental treatments in field

0.5% & % = S 0. 5% &5 B
o A g - gy O DRI AT o A SR A A/
Treatment Chlorine application (mlL - kg1 Treatment (mg * kg 1) (mL » kg™1)
3 apphce 0. 5% nano-antichlor Chlorine application 0. 5% nano-antichlor

T1 0 0 T5 0 1.5

T2 45 0 T6 45 1.5

T3 90 0 T7 90 1.5

T4 180 0 T8 180 1.5
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Table 2 Comparison of agronomic characters among different nano-antichlor treatments (60 d)

ik i /cm %[ /cm A I i B/ e SPAD ff SPAD value
Treatment Plant height  Stem diameter  Leaf number Leaf area 48 Leaf tip b Leal middle M2 Leaf base

T1 65.2 a 8.0 a 17 a 899.6 a 37.1b 41.6 a 46.2 a

T2 56.0 b 7.5 a 15 b 758.9 b 36.6 b 38.6 b 39.2 b

T3 52.5 ¢ 7.5 a 14 b 530.4 ¢ 34.7b 35.0 ¢ 38.1b

T4 50.0 ¢ 7.0 a 13 b 628.2 ¢ 27.8 ¢ 35.9 ¢ 38.3b

TS 45.1d 7.0 a 14 b 729.7 b 41.2 a 42.8 a 46.0 a

T6 41.5 d 6.5 ab 11 ¢ 410.8 d 40.7 a 46.7 a 48.4 a

T7 49.0 ¢ 6.5 ab 13 b 617.8 b 44.9 a 45.5 a 47.0 a

T8 49.4 ¢ 6.0b 12 be 670.0 b 42.8 a 43.7 a 43.8 ab

TE < [ 51 B0 5 bn AN [ /NG 5 B 38 7m Ak B i) 28 5 i 25 (P<C0. 05)

Note; Different lowercase letters in same column indicate significant difference at P<C0. 05 level.
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Fig.3 Effect of different nano-antichlor treatments on tobacco chlorine accumulation
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Table 3 Correlation between chlorine application and chlorine content in tobacco plant (60 d)
KR AR e B RO R
b 7 Py Linear functional relationship Exponential function relationship
Treatment Organ y=ax+b y=aXexp(bXx)
a b r? a b r?
RV A 2 Root 0.002 3 0.104 0 0.978 1 0.133 2 0.007 8 0.997 4
Without dechlorination % Stem 0.003 9 0. 600 0 0.930 7 0.606 1 0.004 5 0.853 6~ -
agent
agen B Leal 0.004 7 0.676 0 0.959 9 0.717 9 0.004 2 0.983 7" "
B SRR M Root 0.001 8 0.164 0 0.727 3 0.154 3 0.007 0 0.733 2"
Application % Stem 0.001 0 0.634 0 0.172 1 0.615 1 0.001 6 0.228 9
dechlorination agent I Leaf 0.001 3 0.768 0 0.565 1 0.763 0 0.001 6 0.587 5
Hoeox Flox x4 HIRIR AR R R A H13E 3 0.05 A1 0. 01 A F K. TERMN.

Note: * and * = indicate correlation coefficients are significant at 0. 05 and 0. 01 levels,respectively. The same below.
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Table 4 Correlation between chlorine application and chlorine content in soil (60 d)

LA RBOE R TRERR O R
b 3 Linear functional relationship Exponential function relationship
Treatment y=ax+tb y=aXexp(bXx)
a b r? a b r?
RS 7] Without dechlorination agent —0.044 0 37. 800 0.324 2 37.262 —0.001 2 0.299 3
W47 Application dechlorination agent 0.001 2 30.920 0.001 4 30. 810 0.000 1 0.003 0
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6. 65% ~34. 38 %0, fiF BIZ 8 5850 — 7 B b i S
7R A o 4 R AT L AR ) R SR LA
ROk S 60 dJE M SRR 3K B0 W R RN R SR AL
RBWAYE .

4OH e

AHEFEEE R A B BRI I 30 d 1) 26 A 5
ROR B AL, Hfi 5052 45~90 mg/kg I, 7804 K
JI58 S ) Ak L O 4 ke G e AR A S o M G Ak B
il T 40.00% LA I, it & &t 3 %5 (180 mg/kg) i,
H PR 4 b B SRR A X B 22 . TR 60 d JE B 5281
I SRR B WSS . TE I B RS 30 d i AR R vk
JEN 0.5 20 1 4K 470 1. 5 mL/kg, AT 3k f JiE 54
TR AR A A A AR P A 8 B A A R S
AT T ARV R b ) S L ECR R AR R
SR ke 00 o o SR 2 4 R AT i R R T
A PR .
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