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Redistribution of potassium in tobacco mesophyll cell under soil
drought stress and different levels of potassium supplied
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Abstract: Pot experiment of potassium redistribution at different parts of tobacco mesophyll cells was carried out
in greenhouse. The result showed that the potassium content of mesophyll increased with potassium supplied un2
der normal or drought conditions. Most of the potassium was in the vacuole, little in the chloroplast and least in
the mitochondrion. There were obvious redistribution of potassium among vacuole, mitochondrion, chloroplast
under drought. The potassium content in vacuole of tobacco changed little without potassium supply, but its ra2
tio reduced. Both of potassium content and ratio of chloroplast and mitochondrion were increased obviously. T he
potassium content in vacuole of tobacco increased, but the ratio reduced with potassium supplied under drought.

Mitochondrion potassium content and ratio were also reduced, and potassium content and proportion were in2
creased in chloroplast with supplied potassium. The result also showed that reduction of photosynthesis activity
of mesophyll cells could be prevented by supplied potassium.
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Table 1 The change of photosynthesic rate and intercelluar CO, concentration of tobacco with different treatments

I H Ttem i [H) Time A Treat. F1 F2 F3
Jefr AR 10: 00 A4 3.56d 6.32 ¢ 4.26d
Photesynthetic rate w2 7.42 ¢ 9.59b 12.56 a
(Lmobm™ %s ") 15: 00 A 1.29¢ 6.9 ¢ 4.31d
w2 4.32d 6.9 ¢ 7.99 ¢
JfaiE) CO, W 10: 00 Wl 398.67a 250.00 b 171.67 ¢
Intercelluar CO, concentr at ion w2 306.33b 281.00 b 254.00 b
(Lmo¥mol(air) ™ ") 15: 00 Wi 266.00b 278.33 b 188.00 ¢
w2 263.67b 294. 67 b 240.33 b

R 3 IRE S AR TR R [ E N AN TR AR B 2E ik 5% S KA

Note: Data i the table is average of 3 replications; different letter means significant at 5% level in same treatment and determining time.
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Table 2 Dry matter accumulation of tobacco with different treatments

yose T Dry weight( g) WAL 5 (% ) % of each part =%/ Jik/ Al

Treat. S M \'% T S M \'% L T S'L V/ M
F1W1 5.5 19.7 5.1 30.3 18.2 65.0 16. 8 81. 8 100.0 0.22 0.26
F1w2 8.3 29.3 7.8 45.4 18.3 64. 5 17.2 81.7 100.0 0.22 0.27
F2W1 10.6 34.3 9.7 54.6 19. 4 62. 8 17. 8 80. 6 100.0 0.24 0.28
F2w2 7.3 43.0 11.0 61.3 11.9 70. 1 17.9 88. 1 100.0 0.14 0.26
F3W1 6.6 20.8 5.7 33.1 19.9 62. 8 17.2 80. 1 100.0 0.25 0.27
F3w2 13.1 46.1 12. 1 71.3 18. 4 64.7 17.0 81. 6 100.0

7E(Note): S- Zstem, M- M A mesophyll, V- M ik vein, L- "l leaf, T- &1 Total
R s b 3 WE L TFIE, H A AR R T M. Data in the table is average of 3 replications, Leaf is function leaf in the same part.
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Table 3 Potassium content in different parts

of tobacco with different treatments under drought

HRA NpL

ﬁ;ﬂaﬁ Tri:tr;m;ent Fl F2 F3

H A Wl 1229¢ 20.2ab 23.6a
Mesophyll w2 6.9c¢d 12.9¢  19.9ab

I ik Wi 64.4c 72.5b 86.2a

Vein w2 43.2d 70.6 bc 68.5bc

T R 3 AT M, AN TR R A — FALAS [
A B E) ZE S1IR 5% W KAF
Note: Data in the table is average of 3 replications, different letter

means significant at 5% level in same part.
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Table4 Potassium distribution in mesophyll cell with different treatments
- P 41 Ak 2 R T T2 (%) FEXS B (% )
Mesophyll Treat . % of the dry wt. of sample Relative ratio
F1 F2 F3 F1 F2 F3

W W1 1.95 2.05 2.29 94. 54 95. 58 93.73
Vacuole W2 1.97 2.23 2.07 95.76 95. 90 94.09
LRtk Wi 0.05 0.04 0.05 2.38 1. 85 2.20
Mitochondrion w2 0.04 0.04 0.07 2. 11 1. 67 3.06
RS w1 0.06 0.05 0.13 3. 08 2.57 4.08
Chloroplast W2 0.04 0.06 0.06 2.13 2.42 2.84

K" 76 3 AN A 4047 () L AR AN /] T2 1 1 AR

b, T 5ME R BGEH KT BT & el b i K &

PERUR D, TR 5 it G K BT il B 3

AR 2 RS, 35 LU IE H A K A BT 38

2.6 K"
FREET AL B R, 7S R A A B0 i A K R

JI v L AT A () 0 72 Ak 34, R BEAG -+ 438 15 7K & 1)

BEARR I BT, 4 3 Bk S Bl 17% J A4 A 2
K, PG EATE, IR g i MR as,
F1. F3 AL PRARACEE K (& Ta) o SoRifh, 245
K™ 4 JT of LG A5 A AR [F) 1R 22 4 o 34 55 W0 R AH R,
Bt 3 K R IR AR S I T B, 2 R S KR
B 17% ZeAy IS B deds, i e e IR A T i (18
Ib.c).

20 18 16 14 12 10 B

20 18 16 14 12 10 B g9

:3 [ 10 r b &k &k Mitochondrion 4 r ¢ i & Chloroplast
£S o | —e—Fl 3t
- | 5 1 —F2
o & 3 ——P s}
& 91 4}
;'-;E 89 a H-H Vacuole 1
<™ a7 2r
85 0 0

I8 16 14 12 10 8§

TREKE()

Water content of soil

1

Fig. 1 The relative content of potassium in vacuole, mitochondrion and chloroplast of tobacco with different treatments
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