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The characteristic of salt excretion and its affected factors on Tamarix
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Abstract; The effects of various internal and environmental factors on ion excretion were investigated on Tamarix
Ramosissima Ledeb, a kind of recretohalophytes which growed naturally under saline habitat in Xin Jiang province. The ion
secretion rates, ion concentrations, water contents and transpiration rates of Tamarix leaves were determined. The daily
variations in the transpiration rates of Tamarix exhibited two peaks curves, and the peak-valley was found to occur in the
middle part of the day with the strongest photo-radiation and the highest temperature. The water and ion content in leaves
appeared to be nearly constant, whereas the rates of excreted ions varied significantly during day. The ionic excretion
patterns of fluctuation during day showed that; the rates of ion secretion were higher between 8:00 and10:00. and then
decreased gradually during 10:00 and 20 ;00 with the higher photo-radiation and temperature. But the rates of ion secretion
increased up after 20:00 O’clock with the declining photo-radiation and temperature. By analyzing the factors that affected
the ion secretion, there was a general positive correlation between atmosphere humidity and ion secretion during the day.
The amount of ion secretion was found to be higher during the day than during the night. When compared the ion secreted
amount with the ion concentration on the leaves, It showed the predominant ions secreted were sodium and chloride although
the main ions accumulated in leaves were sodium and sulfur,the concentration of which were found to be higher than those

of potassium, calcium, magnesium and chloride. If the relative secretion could be defined by the ratio between the ion
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concentration secreted and that in the leaves, the maximal relative excretion was chloride, followed by sodium, and a
somewhat the lower were potassium and sulfur, the lowest were calcium and magnesium. The results above indicated that
both ionic content in leaves and ecophysiological environment conditions had effects on ion excretion. And the secretion of

Tamarix glands exhibited highly selective character for various ions.

Key Words: Tamarix ramosissima Ledeb; desert saline-alkali habitat; salt secretion; transpiration; water content; ion

concentration ; atmosphere humidity
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Fig. 1 Salt crystal on the surface of Tamarix ramosissima Ledeb

B2 FUIHREERS 2L x20)
Fig. 2 The secreted hole on the Tamarix ramosissima Ledeb leaves
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Fig. 5 Daily fluctuations in transpiration rates on Tamarix
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Table 1 Soil environment of Tamarix ramosissima Ledeb biosphere

TR e

ramosissima Ledeb leaves

+ SOZ— 2+ + +
fom H (el @ : Sty S s
Soil depth Salt content mg/8 /(mg/g) mg/8 mg/8 mg/s
0—10 9.1+0.2 10.96 0.8 4.29 0.2 0.69 +0.03 6.18 +0.6 0.05+0.003 0.03 £0.002 0.1+0.01

10—30  9.16+0.1  13.36+0.9  5.17%0.2  0.41£0.02  1.36+0.1  0.04£0.001 0.010.100  0.03 x0.001
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Table 2 The daily changes of ion concentration and water content on Tamarix ramosissima Ledeb leaves at different sample time

Jing=Hiny | B JGE & Leaf element concentrations/ ( mmol/kg) RSk
Sampling Leaf water content
time K Na Ca Mg Cl S /%
8.00 466.3 +29 1170.6 +96 494 +36 367.7 21 268 £9.8 875 +49 68.72 +2.01
10:00 427.6 +31 906.0 +77 390.3 +40 329.3 £32 257 £21 825 +24 68.98 +2.15
12.00 413.1 +36 1121.9 +103 361.8 +21 404.0 £48 222 +12 864.4 +68 70.19 £3.02
14.00 371.6 £22 1120.8 +84 415.0 +42 433.2 +31 294 £6.1 919 £53 66.267 +1.99
16:00 374.2 15 1123.1 +69 525.0 35 435.8 £17 228 +31 841.6 +80 70.87 +1.86
18:00 412.8 +51 1136.8 +129 537.3 +44 403.9 £33 216 £18 850 £12 67.65 +3.17
2000 372.4 £26 964.2 +63 425.4 +£23 351.0 +49 253 £31 790.3 +37 63.24 +1.53
2200 338.6 +19 899.0 81 255.7 +36 306.8 +10 231.8 11 760.9 +29 67.36 +1.66
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Fig. 6 The comparation on ion secretion rates of Tamarix ramosissima Ledeb leaves during 8:00 and 22 :00
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Table 3 The correlation analysis between the amount of secreted ions and atmosphere humidity, air temperature on Tamarix ramosissima Ledeb

leaves during 8:00 and 22:00

g TR BT A0 5 R AT A7

The correlation analysis between the ion The correlation analysis between the
Tons . . 1 . . .

secretion and atmosphere relative humidity (n=7) ion secretion and air temperature(n =7)
Na* y = 0.8236x - 3.0506 R? = 0.8703 y = —4.0064x + 139.66 R? = 0.8263
K* y = 0.3732x - 3.6977 R? =0.8748 y = —-1.7964x + 60.438 R? = 0.8133
Ca’* y = 0.1403x + 0.7797 R? = 0.7506 y = —-0.6541x + 24.3 R? = 0.6544
Mg?* y = 0.034x + 0.1741 R? = 0.8215 y = -0.1604x + 5.9266 R? = 0.7337
S0%- y = 1.0023x — 9. 825 R? = 0.9123 y = —4.8431x + 162.95 R? = 0.8546
Cl- y = 1.1128x - 4.7638 R? = 0. 8608 y = -5.4091x + 187.94 R? = 0.8161
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Table 4 The ratio between ion excreted amount and ion concentration on Tamarix ramosissima Ledeb leaves
WEL /M G & 1 the amount of ion excretion / ion concentration of leaves/ ( mmol/mol)

K Na Ca Mg Cl S
20.90 £3.21 64.99 £5.99 5.50 +0.23 5.83+0.4 311.66 +24.1 16.01 1.3
6 YR 45 R + hrdkiR s
3 g
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% A2 SRRSO 43, 8] He i 557K 43— 5@ i 2h Il B 4 o DA RIEdE i — 2B SE T O B Rl HeR e
R AR, MRSIREMERS TIMERRRRE T, B TEOARKLT TR SIRLEEIAET, H
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