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WATER CHARACTERISTICS OF THE XEROPHYTIC SHRUBLET POTANINIA
MONGOLICA DURING FISSURATE GROWTH

WANG Ying-Chun and LI Xiao "
College of Life Sciences  Inner Mongolia University ~Huhhot 010021  China

Abstract Aims  Potaninia mongolica is a xerophytic shrublet in the East Alashan-West Erdos Region of In-
ner Mongolia. It is an ancient species in its own genus and well-adapted to drought environments with fissurate
growth and summer dormancy.

Methods We selected Dengkou as our research site and collected three stages of P. mongolica before
during and after fissuration during August 1 -5 2002 and 2003. We used PV technique and measured sev-
eral water relations parameters ¢ > gps”" ROWC™ RWwC™ Ap €™ etc. in different stages of fissurate
growth for comparison and analysis of drought tolerance and its mechanisms.

Important findings Different stages of P. mongolica had different abilities and pathways to maintain turgor
pressure. Fissurate growth decreased the species’ drought tolerance and involved multiple adaptations to
drought. Before fissuration osmotic adjustment occurred by the addition of solute to cells such as proline
and decreasing the loss of water in the body so that it could maintain normal turgor pressure during drought.
After fissurate growth turgor pressure was maintained by higher cell and tissue elasticity lower €™ and by
osmotic adjustment for normal plant development in dry conditions and to avoid dehydration under water stress
during the drought period but it also became more sensitive to water stress. The ability to maintain turgor
pressure varied from strong to weak during the period before during and after fissuration. Fissurate growth de-
creased the ability of P. mongolica to maintain turgor pressure and led to changes in walls related to drought
tolerance .
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Table 1 ~ The main water relation parameters in the three stages of Potaninia mongolica Mean + SE
Year Type 3 — MPa " — MPa ROWC™ % RWC™ %
2002 A 1.846 8 +0.151 6 2.6317+0.441 6° 70.83+5.97° 96.68 + 0.66°
B 1.358 5+0.071 9° 1.690 9+0.017 0" 80.32+3.51° 96.11+1.81°
C 1.596 9 +0.025 9° 2.010 0+0.077 3" 79.49 £ 1.94° 96.01 +1.91°
2003 A 1.397 2+0.152 4* 2.2211+0.223 6* 62.89 +0.70" 90.83 +1.49"
B 1.0472+0.037 9" 1.668 6 +0.076 9" 62.92+3.13 90.53 +2.24*
C 1.218 8 +0.064 8% 1.565 1+0.084 7" 77.88 = 1.64° 91.10+ 1.55°
S-N-K p<0.05 P-V Averages followed

by the same letters in the same column are not significantly different p<0.05 according to S-N-K and the values in table are averages of parameters derived

from P-V curve A Before fissuration B

in saturated point ¢,
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Ape Doy Ape  Dpy 1.299 1 MPa >C 1.0422 MPa >B 0.990 3 MPa
A B C 3 A
3
A 3 b 2002 C
0.7840 >A 0.773 2 > B 0.681 8 2003 B
3.4 0.7726 >C 0.7490 >A 0.7457
Cp Pup A b C b
¢p,=a+ by, a 3 b
b
Jones et al. 1981 1991
2 a 2002 A 1.878 8 MPa
>C 1.390 0 MPa > B 1.071 8 MPa 2003 A
2 3 Mean + SE
Table 2 The main water relation parameters in three stages of Potaninia mongolica Mean + SE
8
) a MPa b — MPa T™W/DW SWC % Rainfall in Mouthly average
Year Type August mm rainfall mm
2002 A 1.878 8+0.3089* 0.7732+0.9715* 2.381 5+0.294 0° 2.017 3.0 10.817
B 1.0718+0.161 1"  0.681 8+0.1145* 2.171 7+0.221 1*
1.390 0 + 0. 855 ) )
C 1o 0.7840+0.877 6* 2.2357+0.333 9*
2003 A 1.2991+0.9495* 0.7457+0.549 8" 2.3969+0.1209* 2.208 4.1 12.175
b L 2.1442+0.276
B 0.9903+0.022 5 0.7726+0.289 9 7ab
C 1.0422+0.6003" 0.749 0+0.007 1*  2.729 8+0.660 6"

1 Notes see Table 1
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Table 3 The comprehensive appraisal of water parameters in three types of Potaninia mongolica
2002 2003
Item
A B C A B C
Fazzy comprehensive value FV 0.457 8 0.374 8 0.3522 0.5855 0.489 7 0.3172
Ability to maintain turgor Sequence 1 2 3 1 2 3
A BC 1 See Table 1
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1 Hou YW 2003 . Morphogenesis and Ecological Adaptation Study of Fissurate Growth in Potaninia mongolica

. Master’ s degree dissertation. Inner Mongolia University Huhhot 1-106. in Chinese with English abstract
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