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Effects of Slow Water Stress on Osmotic Adjustment
of Leaves and Roots in Wheat
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Abstract 4 different drought-resistant wheat varieties were used to study the effects of slow water
stress on osmotic adjustment of leaves and roots. The wheat plants were stressed at flowering stage.
The osmotic adjustment and osmotyles were determined at different stress time. The results showed
that saturated osmotic potential of the roots and shoots was decreasing while the soil water content
was becoming little but the osmotic adjustment of the roots was smaller than that of the shoots. The
changes of total soluble matter in the roots and shoots were consistent with the osmotic adjustment

but the content of different soluble matters in the roots was inconsistent with that in the shoots. The
amount of soluble sugar and K* in the shoots were more than that in the roots not only in the content
but also in the increasing percentage but the increasing percentage of free amino acid and Ca®* in
the roots was more than that in shoots.
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Table 1 Effects of slow water stress on osmotic adjustment and saturated
osmotic potential of leaves and roots in wheat
Mpa
% OA
80 70 60 50 40 30 1 2
Ji3 R -4.55 -4.72 -4.88 -5.23 -5.31 -5.56 0.68 1.01
L -8.57 -8.96 -9.34 -11.19 -11.35 -11.90 2.62 3.33
Ls R -4.55 -4.83 -5.06 -5.30 -5.39 -5.46 0.75 0.91
L -8.66 -8.93 -10.39 -11.23 -11.65 -11.91 2.57 3.25
CHs R -4.38 -4.69 -5.16 -5.37 -5.52 -5.69 0.99 1.33
L -9.13 -9.32 -10.38 -11.74 -12.52 -12.93 2.61 3.80
Qs R -4.43 -4.87 -5.28 -5.54 -5.73 -6.07 1.11 1.60
L -9.38 -9.75 -12.00 -12.52 -13.28 -13.59 3.14 4.21
OA 1 =W% 80% - 50% 0A2 =T/ 80% - WP 30% .
2
Table 2 Effects of slow water stress on organic osmotyles of leaves
and roots in different drought-resistant wheat
pmot g=!' DW
SWC%
80 70 60 50 40 30 %
R L R L R L R L R L R L R L R L
Ls 177 287 190 294 218 325 269 407 312 523 336 618 159 331 90 115
53 8 69 8 73 92 8 105 92 118 101 132 48 51 91 63
2 4 2 6 4 9 7 14 10 19 13 25 11 21 550 525
I3 203 264 212 296 212 357 248 409 302 539 371 621 1173 357 55 135
5 79 58 8 76 90 8 104 92 123 105 151 46 72 78 91
1 3 2 4 4 7 6 11 8 16 13 23 1220 120 667
CH, 214 328 290 389 292 435 341 477 378 583 432 706 218 478 102 146
56 8 63 97 75 8 110 99 127 117 143 61 169 8 109 101
3 5 4 8 5 9 9 17 14 23 23 37 20 32 667 640
Qs 232 396 296 484 327 531 348 598 413 676 446 747 214 351 92 89
63 94 78 115 92 136 102 144 111 165 124 181 61 87 97 93
3 4 5 11 7 18 12 26 17 32 22 39 19 35 633 875
2.2.1 2
4
10 d. SWC - 30% 1.d SWC 80% 5
~12 55% ~ 135%

3%
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Table 3 Effects of slow water stress on inorganic ions of leaves and roots in different
drought resistant wheat at flower stage
pmot g~ ' DW
SWC%
80 70 60 50 40 30 %
R L R L R L R L R L R L R L R L
Ls K* 402 1190 424 1340 436 1425 460 1523 478 1798 490 2096 88 906 22 76
Ca?* 67 58 75 67 104 90 136 123 180 136 179 141 112 83 167 143
Mg+ 34 52 33 55 36 58 39 o6& 42 69 46 72 12 20 35 38
Jis K* 396 1312 432 1399 450 1502 479 1597 486 1857 503 2132 107 820 27 63
Ca?* 90 87 91 86 103 94 130 107 148 121 156 129 66 42 73 48
Mg2 M 40 57 41 59 4 ol 47 66 54 72 60 79 20 22 50 39
CHs K* 348 1265 469 1396 407 1547 439 1626 486 1892 512 2106 64 841 18 66
Ca?* 70 60 74 65 91 76 123 106 172 147 203 188 133 128 190 213
Mg2 M 39 58 41 59 43 63 46 65 54 69 59 73 20 15 51 26
Qs K* 423 1276 467 1427 469 1501 502 1720 520 1896 540 2198 117 922 28 72
Ca?* 66 65 78 76 97 9 132 121 159 149 195 179 129 114 195 175
Mg2 * 42 56 47 59 46 63 51 66 54 77 63 82 12 26 29 46
2.2.2 3
K + C 3.2 + M g2 + K +
1992
1994 Mg* C2+
3
3.1
1994 Morgan 1986 1997
Derrick 1987 4
4
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Table 4 The correlation coefficients of decreased saturated osmotic potential of leaves and roots
in different drought-resistant wheat

MPa
80% ~70% 80% ~60% 80% ~50% 80% ~40%  80% ~30%
I R 0.17 0.33 0.68 0.76 1.01
L 0.39 0.77 2.62 2.78 3.33 0.9837"
Ls R 0.28 0.51 0.75 0.84 0.91
L 0.27 1.73 2.57 2.99 3.25 0.9921" "
CH; R 0.31 0.78 0.99 1.14 1.33
L 0.19 0.25 2.61 3.39 3.80 0.9041"
(0 R 0.44 0.85 1.11 1.30 1.60
L 0.37 2.62 3.14 3.90 4.21 0.9635" "~
-0.0775 0.2411 0.7562 0.9832" 0.9981"
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