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12 4 WRRI 4 :Na, CO, b8 T 2 2 (Puccinellia tenuiflora) LM R BFIM PIZIAEAH K Na BOAERS S B 5409

Abstract ; Puccinellia tenuiflora , a perennial gramineal plant, which can grow in alkalized soil after artificial planting, and
it has been emploied in the biological harness of alkalized soil. The salt entered Puccinellia tenuiflora can be eliminated via
stoma or along with wax secretion to leaf surface. There is high content of Na and K and other elements on leaf surface when
it grows normally, and content of Na and K on leaf surface shows regular changes under the Na, CO, stress of different
concentrations. However, how the Na and K content alternate and the function of maintaining the ion balance and osmotic
adjustment in mesophyll cells under Na, CO, stress are not completely understood? The K and Na level in epidermis and
mesophyll cells of Puccinellia tenuiflora seedling leaves under the Na,CO, stress of different concentrations was investigated
by using transmission electron microscopy, environmental scanning electron microscopy, and X-ray electron probe
microanalysis. Under the same stress intensity, the relative content of Na in either cell wall or vacuole of epidermis and
mesophyll cells was higher than that in cytoplasm, and the K level was significantly higher than Na in the same location.
The changes of Na content in cell wall and vacuole had the same range. When Na, CO, concentration was lower than 0. 1
mol L™, the relative content of K was higher than that of Na under the same stress intensity, so the K / Na ratio in
cytoplasm was relatively high. Although plenty of Na was dispersed into cell wall and vacuole, the relative content of Na in
cytoplasm was still elevated along with Na, CO, stress. These data confirmed that the ability of Puccinellia tenuiflora to
maintain the higher K / Na ratio in cytoplasm is finite, and implied that Puccinellia tenuiflora , as salt tolerant plant growing

in salt and alkali environment, its cytoplasmic Na may partially substitutes for K and takes the function of K to some extent.

Key Words: Puccinellia tenuiflora; epidermis and mesophyll cells; Na, CO, stress; relative content of K and Na; X-ray

electron probe microanalysis
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Fig.2 Relationship between relative content of Na in cell wall (CW) , cytoplasm (CP) and vacuole (V) of epidermis (A) and mesophyll (B) cell

of seedling leaves of P. tenuiflora and Na, CO; concentration of culture solution

hitp : //www. ecologica. cn



12 4 WRRI 4 :Na, CO, b8 T 2 2 (Puccinellia tenuiflora) LM R BFIM PIZIAEAH K Na BOAERS S B 5411

MR PIAEAE—7b Na He 2000 BT7E A 20 O BE BB i 1R T AL , AT o8 I 20 OB HH B Na YR, LAZESR 40 BT Y
KB B
2.2 KAEAKPREN S8

W& Na, CO, i858 5 B3 , 2 B2 T4 v 3 B2 4 B A 1) 40 M 40 M B 4 S SR AR o K AR 2
85 Na,CO RN 2 BERIELM KRR, RRFERLE Na, CO, 8 3 B AL A T B , 2% 52 20 MO BE 9
K & 82 TS (100 ~ 130 (CPS) ZiAa ) 3945 M P 40 i vt 240 M0 B LA J% =% Bz 200 J 70 - P 40 i ) 40 G PR P 9K
HLA9/N(100 ~170(CPS) 24 ) (& 3A FIE 3B) .

M K #1 Na ZE40 M- AEXS & BT H AT LA R R pa 58 T, JLib Rk B4 gk 2 M Y 40 i i 48
FBE A BRI K B AR R & B3I AR A7 Na OFEXT S B R (B 2 MR 3), B LR, BE
Na, CO, i} 55 5 387 , Taib 3R B2 40 Mg 2 A 40 M Na B9AEN & B 29 B3 IN&E, 7£ 76 Na, CO, 8 &
T Bl s T K B9AEX & LM B AR , BIRBNTE T Na, CO, B8 B4 T e (B 2 FIIE 3)

170 - Vow = 1251526 — 604.8126x + 14864.1115x2 180 - Vew = 155.2427 — 1761.6535x + 23957.3438x*
60 b v -95299.0271x% R?=0.8236 v -98109.2326x%, R =0.8558

Vep = 152,174 - 1024.8638x + 8485.6693x" | | Yep = 155.8317 — 2531.0205x + 44452 4383x
150 - CP ~23018.8890x%, R?=0.8431 Ccp — 22254.1924x% R*=0.8186

140 140 L

130

120 120 -

K fx&&
Relative content of K (CPS)

110 -
100

100 |y, =154.9907 - 2072.5725§ + 307716550 Vep = 163.5062 = 2378.6377x [ 36231.7939x?

1386 L R A 1695215131, R2=0.8281 B
% |~ 138650.5793x%, R” = 0.8551 | ' g0 | : ‘ ‘ ‘ | ‘

0 0.02 004 006 008 0.10 0.12 0 0.02 004 006 008 0.10 0.12
Na,COs 3 NayCO; concentration (mol-L~")

B3 EEENFREHAEA) M A (B) MAREE(CW) BIHLUR (CP) ARHE (V) R K MM & B A S8BT Na, CO; W)

RE
Fig. 3 Relationship between relative content of K in cell wall (CW) , cytoplasm (CP) and vacuole (V) of epidermis (A) and mesophyll (B) cell

of seedling leaves of P. tenuiflora and Na, CO; concentration of culture solution
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Fig.5 The percentage content of Na and K in the surface of seedling

leaves of P. tenuiflora under different concentration of Na, CO; stress
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