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Effect of potassium on tobacco photosynthesis and
transpiration efficiency under soil drought stress
and different potassium supplied
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Abstract: The experiment of the effect of different potassium supplied on tobacco photo-
synthesis rate, intercelluar CO2 content, stomatal conductance, transpiration rate, tran-
spiration efficiency, and biomass under soil drought was carried out in pots. The results
showed: The decrease of mesphylls photosynthetic action was reduced by appropriate
potassium supplied, and non-stomatal inhibition of photosynthesis was also reduced. T he
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adjustive capability of stomatal and transpiration efficiency were improved by appropri-
ate potassium supplied, and got higher biomass.

Key words: soil drought; potassium; tobacco( Nicotiana tabacun) ; photosynthesis rate;
transpiration efficiency

ATP [3] [4 8]

[91

1
1.1
2000 6 2000 12
25 22 cm>=20 cm ( 6 kg),
, (D, (Nicotiana tabacun) NC89(
), (P20542%)
1
Table 1 Soil physical and chemical characteristic used in experiment
Availab le nutrient of soil(mg -kg ') o
K20 _ P20s Organic pH
NH4-N  NOs3-N Available Awvailable Cu Fe Mn B matter
potassium phosphorate
6.3 101.0 155.0 52.7 1. 46 1.8 85.0 0.5 1.7 8.1
1.2
3 : (F1) (F2) 2.4¢g (Fs) 4.8
g 2 ;
2
Table 2 Treatments of applying fertilizer(g - kg~ 'dry sail)
Treatment No. N P20s K20
Fi 0.2 0.2 0.0
F2 0.2 0.2 0.4
F3 0.2 0.2 0.8
2 : (W) 40%
45%, (W2) , 70%  75% 8 1
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, 3d 3,
1.3
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CO: (467. 4 Lmol CO: - mol
air ) (43.1%) CO: (405.4 Lmol CO: - mol air” )
(29.8%), , , CO:
, P ,
F1 Fs3 X R Fi Fs
, F2 , Fi Fs
, , CO:

3 .
Table 3 The change of photosynthesis rate in different treatments
Lmol(CO2) -m *-5""'

T ime Fi Fa e
10: 00 W, 3.56d 6.32c 4.26d
W, 7.42¢ 9.5% 12. 56a
15: 00 W, 1.2% 6. 96¢ 4.31d
W2 4.32d 6. 94c 7. 9c¢
Lk 3 3 s Duncan

(p=0.05)
Note: Data are means of 3 plants. Multiple comparisons is Duncans New multiple test. Means with different small

letters are different at P= 0. 05 level. The same is as below-
2.2 CO:
CO: 4
CO:
, CO:2

CO: , JFs CO2
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Table 4 The change of intercelluar CO, content in different treatments

Lmol (CO,) - mol(air))

Time i F; Fs
10: 00 Wi 398. 67a 250. 00b 171.67¢
W, 306. 33b 281. 00b 254.00b
15: 00 A 266. 00b 278.33b 188.00c
W, 263. 67b 294. 6To 240. 33b
2.3
5 , Fi Fs F2 ,
2 2 F2 2 F3 b
« 3 « 9 ;
, Fs ,
-2 -1 -2 -1
0.9 mmol(H20) -m ~ -s 0. 12 mmol( H20) -m ~ -s 0. 01
-2 -1
mmol(H20) -m " -s Fs
5
Table 5 The change of stomatic conductance of tobacco in different treatments
mmol(H20) -m * -5 '
Time Fi Fs Fs
10: 00 Wi 0. 04d 0. 04d 0. 03de
W2 0. 09bc 0. 09bc 0.12a
15: 00 Wi 0.02e 0. 03de 0. 02e
W, 0. 09bc 0. 08¢ 0. 10ab
2.4

6
Table 6 Thechange of transpiration rate of tobacco in different treatments

mmol(H,0) -m * -5

Ti Fi1 F2 F3

ime

10: 00 W, 0.31fg 0.41f 0. Sef
W, 0.774 1. 04¢ 2.23p

15: 00 Wi 0.43f 0. 824 0. 65de
W2 1. 86bc 2. 04p 2.63a

6 , )
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Table 7 The change of transpiration efficiency of tobacco in different treat ments
Lmol(CO,) - mmol(H,0) '

Time Fi Fa Fs
10: 00 W, 11. 48bc 15.41a 8. 52¢
W2 12.45p 7.13cd 5. 63de
15: 00 W, 3. 00e 8.49c¢ 6. 63cd
W2 3.73¢ 2. 12e 3. e
Transpiration efficiency= photosynthesis rate/ transpiration rate.
2.6
, /
/ 8) ,
b b 2
s CO:
b
3 *
Table 8 Biomass of tobacco under drought and different potassium contents
DW(g) (%) / /
Vien/
M M Stem/ meso
eso- . eso- Leaf -
Stem phyll Vien Total Stem phyll Vien Leaf  Total phyll
FiW,; 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
F2Wi 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
F3Wi 6.6 20. 8 5.7 33.1 19.9 62.8 17.2 80. 1 100.0 0.25 0.27
F3W; 13.1 46. 1 12.1 71.3 18. 4 64.7 17.0 81.6 100.0 0.23 0.26
¥ 3

Note: Data are means of 3 plants.
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