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Genotype differences in potassium contents of tobacco and screening
of tobacco cultivars with high K efficiency

YANG Huan', WANG Yong'?, LI Ting-xuan', ZHENG Chuan-gang’, CHEN Guang-deng""
( 1 College of Resource Sciences, Sichuan Agricultural University, Chengdu 611130, China;
2 Liangshan Branch of Sichuan Tobacco Company, Xichang, Sichuan 615000, China;
3 Academy of Agricultural Science, Xichang College, Xichang, Sichuan 615000, China )

Abstract: [ Objectives ] Potassium content is one of the most important indexes of tobacco quality.
Investigation on the K contents of tobacco cultivars will help screen K-efficient tobacco genotype.

[ Methods ] Field experiments were carried out for 2 years (2014-2015) in the main tobacco producing region
of Xichang City, Sichuan Province. 93 tobacco germplasm resources were collected and grown under normal
and reduced K application rates (K,O 300 and 150 kg/hm?). The K contents of upper, middle and lower parts of
leaves of tobacco were analyzed, and the genotypes were grouped into high, middle and low K-efficiency using
clustering analysis method. [ Results ] The K contents of the 93 germplasm resources were significantly
different under the two K application rates, and the K contents under the normal K rate were significantly
higher than those under the reduced K rate. The average K contents of the upper, middle and lower parts of
leaves under the normal K rate were 1.13, 1.14 and 1.15 times of those under the reduced K rate in 2014,
respectively, and were 1.10, 1.25 and 1.35 times in 2015. According to the K contents in leaves, the tested 93
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genotypes were classified into high, common and low K content genotypes. The leaf K contents in the upper,
middle and lower parts of tobacco with high-K efficiency were all higher than those of the other two genotypes.
The K contents in the upper, middle and lower part of leaves of the high K content genotypes were respectively
1.50-1.92, 1.54-2.52, 1.31-2.36 (under the normal K application rate) and 1.27-1.93, 1.66-2.24, 1.72-1.73
(under the low K application rate) times of those of the low K content genotypes. [ Conclusions ] The high K
content genotype materials selected in the two-consecutive-year experiment including Gajihongda,
Changyehongda, Dabai 1, Dabai 2, MFZS and 930032-7 could be applied to the tobacco production and provided

as parent materials for potassium-enriched tobacco breeding operation.

Key words: tobacco; K content; genotypic variation; screening
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Table 1 Statistical analysis of the K contents in tobacco leaves among genotypes in 2014 and 2015

2014 2015
4b g
Treatment  Leafposion FOME  EKME P oy P RUME RKE PH oy F

Min Max Mean (%) F value Min Max Mean (%) F value

IRAT(LK) 3 Upper 0.88 2.80 1.80 20.18 2.42%* 0.31 1.77 0.94 27.18 4.35%*
Reduced K rate S .

ik Middle 1.24 2.88 2.19 15.81 7.43%* 0.37 3.09 1.16 32.92 5.98%*

T#B Lower 1.69 4.95 2.74 2034 11.68** 0.44 3.68 1.86 27.70 5.78%*

HRHEINK) 13 Upper 1.30 3.62 2.03 20.34  27.83** 0.19 2.48 1.03 36.16  13.64**
Normal K rate I

#¥E Middle 1.37 3.73 2.49 17.31 5.68%* 0.69 3.30 1.45 28.66 9.48**

T#B Lower 2.13 4.65 3.14 14.63  16.18** 0.75 6.14 2.52 33.78  14.85**

# (Note ) :
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2 2014 F7F0 2015 FAREMHFETRHSHE (%)
Table 2 The K contents in tobacco leaves under different K application rates in 2014 and 2015

JHM-& 4 K content of tobacco leave

S I o o
i‘ij‘;fy” f;ﬁffje i d’e czfjar {40 Low K rate (LK) ##14# High K rate (NK)

2014 2015 2014 2015

I 5 Hf High-K T23 W75 41K Gajihongda 2.66 1.81 2.80 2.33

T24 KT K Changyehongda 2.56 1.63 2.83 2.05

T73 K 15 Dabai 1 2.80 2.90 3.47 2.96

T74 iKH 2 5 Dabai 2 2.88 2.82 3.72 3.87

T79 MFZS 2.61 2.30 3.15 2.00

T89 930032-7 2.63 1.67 2.82 2.60

1 38 Normal T10 4 1 5 Guiyan 1 2.13 1.50 2.29 1.81

TI2 555 Guiyan s 235 1.51 2.44 1.66

T29 K326 2.41 1.49 2.36 1.79

T33 MSK326 2.09 1.53 2.51 1.73

I fIKE Low-K T52 (##1/\) MSLS-6 MSLS-6 (shenzhou 8) 1.62 1.00 2.03 1.32

i (Note) : LK — K,0 150 kg/ hm?; NK — K,0 300 kg/hm?.

3 2014 702015 FAREFEBBEAFUEEM SHE (%) HES
Table 3 The K contents of tobacco genotypes under the low and normal K application rates in 2014 and 2015

2014 2015
LR HIKF-
Gonotyps X rate -t - Tt e g Fant
Upper leaves Middle leaves Lower leaves Upper leaves Middle leaves Lower leaves
A High-K LK 229+036a 2.69+0.12a 294+035a 1.29+0.38a 1.79+0.88 a 3.63+0.74a
NK 2.88+047a 3.13+£039a 3.72+043a 1.59+0.65a 237+0.60a 423+037a
il Normal LK 1.81+041b 225+0.16b 2.68+0.10b 1.05+0.15b 1.23+0.05b 2.07+0.29b
NK 2.00+£029b 2.40+0.10b 3.02+0.39b 1.13+0.09b 1.54+£0.16 b 3.19+043b
fIR#F Low-K LK 1.64+0.32b 1.49+0.18 ¢ 1.79+0.13 ¢ 0.67+0.01b 0.80+0.28 ¢ 1.54+0.14 ¢
NK 1.92+£0.04 b 1.87+021¢ 2.59+037b 0.83+0.09b 0.94+0.09 c 245+0.04b
IE (Note) : LK— K,0 150kg/ hm? NK — K,0 300 kg/hm?. [RI51 5 5 ARl /NG FRERR [F]— B K P A [F) 55 R L) 22 53k 5% 2% K-F

Values followed by different letters in a column are significantly different among genotypes under the same K application at the 5% level.

3 ihie

I BB 5 M A I P BR e L AR AR SO
il i 22 A A 22 i BpR ), AR T  EEE
65 . MESF Az 205 H R AL E s, 455K
BT, ASWEFE rfosg e K A Y N R A
FERIRY . IR RS A AHFFE LA AR
FTEEN BARTE RS, L5 93 10 M E R B I AE AT
ﬁ*%?%%m AR B T R Kntar
K. BHE 1S, K125, MFZS. 930032-7 &4
T ) o B e R R 3k B B 0 M ) B R A S TR

k{ [5,7, 16—18]
R

BB K ST 2 R B A A AR AR, U R
AT HAA B AR, RS A RS

@Eﬁﬁ%ﬂ%%ﬁ%ﬁ%%%oﬁﬁﬁﬁﬂ%%
R A s T RE i R, W a RS KMa
KEPREFAMKE T AFHRIET , B1ET A
Bl [\AF, 3KE 1S ETF MSKY 14 53507 26 4438,
KH 2 SN MSVas509 5ikfr 26 Zesc gk, HHE
ﬁﬁ*%ﬁ,%%&Tﬁﬁ%ﬁﬁ@itﬁ Xt ¥
TIPS B AR S RR (), E A B R A R
AUE, Jok BB HORACRIR, s SO G AE
BEgssk,



2 T, A HHES B Y DR TR 2 S BB e AR A O 457
4 TERM. FREHFE. TRIRESNESHE (%) FESH
Table 4 ANOVA of the K contents (%) under different cultivars, K application rate and trial location
s S SEJTA H B2 ¥ F1H BEKF
Source of variation Sum of square df Mean square F-value Significance

18 5, Trial location (T) 207.244 1 207.244 15461.728 i
BHUKF- K rate (K) 6.672 1 6.672 497.742 o
ERH Cultivar (C) 65.464 92 0.719 53.671 o
RGN < JifiBf i T x K 1.060 1 1.060 079.061 =
IH < A Tx C 25.136 92 0.276 20.608 ok
ST x gl K x C 16.391 92 0.180 13.438 %
RS < i < @A TxK x C 15.896 92 0.179 13.326 o
2% Error 8.592 641 0.013

S Sum 2608.429 1007

¥ (Note) : **—P<0.01.
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