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Potassium Nutrition Characteristics and Dry Matter Accumulation of
Cigar Tobacco at Seedling Stage

LI Yu',YAO Heng’, KONG Guanghui*,ZHANG Guanghai*,ZHAO Gaokun®, WU Yuping®,
LI Wei*, LI Yongping®, WANG Ge',BAI Yuxiang',ZHOU Peng',DU Yu', WANG Na'
(1.College of Tobacco Science, Yunnan Agricultural University , Kunming 650021, China;
2.Yunnan Academy of Tobacco and Agricultural Sciences, Kunming 650021, China)

Abstract: In order to improve the quality of cigar tobacco, clarify the characteristics of dry matter accumulation and
potassium absorption and utilization at the seedling stage of cigar tobacco, in this study, the effects of potassium supply level( no
potassium supply, normal potassium supply(Hoagland nutrient solution 1 1., containing potassium nitrate 506 mg), excessive
potassium supply(Hoagland nutrient solution 11., containing potassium nitrate 506 mg, adding 523.23 mg potassium sulfate) on
the growth status, dry matter accumulation, and potassium absorption and utilization characteristics of cigar tobacco seedlings
were studied by solution culture method. The results showed that potassium significantly affected the morphogenesis of cigar at
the seedling stage. In terms of agronomic traits of tobacco seedlings, the plant height, stem circumference, maximum leaf
length, and maximum leaf width were the highest under normal potassium supply treatment at 45 days of hydroponic culture, the
trait values were 31.67 cm, 2.30 cm, 21.17 em, and 11.17 cm, respectively. In terms of dry matter accumulation of tobacco
seedlings, the dry matter accumulation of no potassium supply treatment was relatively slow during the hydroponic culture. The
accumulation of the excessive potassium supply treatment was very small and slow at 15-30 d of hydroponic culture, while the
accumulation increased sharply at 30-45 d of hydroponic culture. Compared with CK, the excessive potassium supply treatment
increased the potassium content of tobacco plant, but the potassium utilization rate decreased, it decreased by 1.48%, 18.24%,
and 11.45% respectively at 15 d, 30 d, and 45 d. In summary, potassium deficiency affected the growth of tobacco seedlings
from the beginning, root growth was inhibited, and the typical characteristics of potassium deficiency symptoms gradually
appeared after 15 days. When potassium was excessive, the growth of tobacco plants was slightly better in the early stage, and
the efficiency was not obvious in the middle and late stages. The dry matter accumulation was small and slow in the early stage of
tobacco seedling growth, and the potassium utilization rate was lower than that of normal potassium application treatment.

Key words: cigar; potassium; solution culture method; dry matter accumulation; potassium utilization rate
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Tab.1 Formula in each treatment mg/L
e LIES ey WAL (CK) APEE (—K) A LA (+K)
Element sort Compound Normal potassium supply ~ No potassium supply Excessive of potassium supply
KiEICHE Massive element CaNO,+4H,0 945.00 825.49 945.00
KNO;, 506 0 506
(NH,),S0, 132.00 529.11 132.00
KH,PO, 136 0 136
MgSO, 490 490 490
K,S0, 0 0 523.23
CaCl, 0 0 0
Ca(H,PO,),*H,O 0 126 0
BERFEW Tron salt solution FeSO:#7H,0 5560 5560 5560
i ICZE  Micronutrient CHN:2Na:Os 7 460 7 460 7 460
H;BO, 6.2 6.2 6.2
MnSO,-H,0 22.3 22.3 22.3
ZnS0,+7H,0 8.6 8.6 8.6
Na,MoO, 0.25 0.25 0.25
CuSOy, 0.025 0.025 0.025
CoCl,*6H,0 0.025 0.025 0.025
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Fig.1 Growth of tobacco seedling at each stage of each treatment
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Tab.2 Agronomic traits of each treatment

i ] /d ST Bs /em % /em O ORI /em ORI e /em
Culture time Treatment Plant height Stem circumference Effective leaf number Maximum leaf length Maximum width of blade
15 -K 17.03+0.85a 1.40+0.10ab 3.0040.00a 8.93+0.25b 4.57+0.32b

K 17.2742.00a 1.53+0.06a 3.004+0.00a 10.334-0.83a 5.834+0.76a
CK 11.6742.52b 1.2340.21b 3.33£0.58a 10.60£0.79a 6.1340.49a
30 -K 18.0041.73a 1.5040.10a 3.67£0.58b 9.13£0.91b 4.90£0.36b
+K 19.3342.57a 1.70£0.10a 4.67+0.58b 11.2041.06b 6.83+0.72a
CK 17.0044.36a 1.6340.15a 6.67+0.58a 15.2042.34a 7.33£0.76a
45 -K 21.50£3.97b 1.6040.10b 6.33+1.53¢c 9.70£0.98¢ 5.20+0.44c
+K 27.67+2.75ab 1.730.06b 9.0041.00b 14.80+2.50b 7.70+1.51b
CK 31.6746.64a 2.30+0.26a 12.33+1.15a 21.174+2.48a 11.17+1.44a
T« 6] — W R [R] /N5 5 B 3R AN ] A BB 7E 0.05 K- 28 5 3% . TR .

Note: Different lowercase letters in the same period indicated that there was a significant difference between different treatments at 0.05

level. The same as below.

MZE 20 LLE W, KR 15 d i, bk 2B
+ KA, IR h-KAF , H - # 5 CKER B
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b P ] 2% 5 L (P<<0.05), L CK A H &k , -K
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Tab.3 The effect of each treatment on fresh weight

5 5 i) /d fib g fif JFi itk Fresh weight/(g/#) M L
Culture time Treatment B Root 2% Stem i Leaf Root top ratio
15 -K 0.11£0.01b 1.2540.19b 1.5840.61b 3.94£0.46b
+K 0.23£0.02a 1.7940.16a 2.48+0.42ab 5.384£0.34a
CK 0.26+0.06a 1.6440.17a 2.74+0.31a 5.88£1.00a
30 -K 0.22£0.01c 1.4740.04c 2.17£0.07c 6.14£0.24b
+K 0.4440.03b 2.51£0.08b 3.2840.10b 7.66£0.40b
CK 0.8840.09a 3.67£0.11a 4.84+0.15a 10.414+1.31a
45 -K 0.38£0.04c¢ 3.18£0.10c¢ 3.07£0.09¢ 6.15+0.83b
+K 1.26+0.12b 5.19£0.19b 7.67+£0.80b 9.81+£0.49%a
CK 1.6740.03a 6.48+0.19a 9.09+0.27a 10.7540.35a
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Fig.2 The total dry weight of each treatment and the proportion of roots, stems and leaves to the total dry weight
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Fig.3 Potassium content and potassium utilization rate of each treatment
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