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Table 2 Effects of drought and drought-salt stresses on growth of Robinia pseudoaaicia clones
Log W, Log Wi Log Wi
/g /g é /g /g /g
ck 2.3 aA .00 345aA .00 2327aA 100 28 122aA 100 11.42bA 100 1279 abAB 1 00
A1By 26.8bB 092 253c¢cC 073 2138bB 092 208dD 074 11.71aA 103 1305 aA L 02
AB, 1994dD 066 142fE 041 1723dD 074 16%gG 060 9.65dC 08 98dD 077
AB3 6.6 {F 0. 57 1.6hG 0.34 1574eE 068 16 18h G 058 796fE 070 86l fF 0. 67
A2By 25.2c¢C 08 300bB 087 208bB 0% 260bB 093 1022cB 0.89 1274 abAB 1. 00
AyB, 174eE 060 233dD 068 1823¢cC Q078 27/c¢cC 0381 9.55dC 084 1251bB 0. %
A,B, 1.2gG 038 149eE 043 1390fF Q60 19.47e¢eE 069 875eD 0.77 1034 cC 0. 81
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Table 3 Changes of Na*, K™, Ca?" and Mg in soil under drought and drought-salt stresses
Nat/ (g°ke™D K™/ (g°ke™D Ca®"/ (gokg ™ H Mg/ (g kgD
Ly Vv, Log W, L W, Lyg W
ck Q0 190d D 0.206d D Q05cB 0.046 b B 0566b B 0. 565 a 0075b AB Q075a
AB, Q0177d D 0. 183dD Q0 046bc AB  0.046 b B Q0 577b AB 0.573 a 0 076 ab AB Q077 a
AB, Q0 177d D 0.200d D 0 048 ab A 0.047bB 0 581b AB 0. 577 a 0 076 ab AB Q077 a
AB3 Q0 182d D 0.207dD 0049aA 0.046 b B 05%aA 0.579 a 0078aA Q077 a
A2By 1 156 cC 1L 153c¢C 0 048 ab A 0.050 aA 0567b B 0. 570 a 0074b B Q075a
A2B; 1 167 cC 1. 160 ¢ C Q05cB 0.045bB 0567b B 0.571a 0075b AB Q076 a
AB, 1 251b B 1.338b B Q0 046bc AB  0.046 b B 0567b B 0. 567 a 0075b AB Q076 a
A,B; 1 377aA 1. 590b B Q0 047 abc AB 0.047 b B 0570b B 0. 567 a 0075b AB Q075a
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Tabk 4  Fffects of drought and drought-salt stresses on Na®™, KT, Ca?"™ and Mg2" concentrations in oot and leaf of Robinia pseudoacacia clones

Na™/ (g°ke™D) Kt/ (gkg™D CaZr/ (gkg™ D Mg2t/ (goke™D
Ly W, L W, Ly W, Ly W,
ck 4 M8 H 3381 gF 3.239 aA  3064aA 2600aA 30.440aA 4 152bBC 3.45 cdCD
AB, 6210 E 4.600 e E 23.98 bB 23205 cC 16. 000 ¢ C 18.240dD 4008 cCD 3216 eE
AB, 5§ 520F 3.657f{F 18.603 ¢ C 19929d D 15 160 de DE 15.800f E 3.864 dD 292fF
AB; 4 876 G 2.714h G 17355 dD 17 745efE 14 120f F 12160gF 268gG 29 fF
A,B, 9 660 D 10.580 ¢ C 24570 bB 27 14b B 18.680b B 21.520bB 5 18 aA 5.376 a A
A,B, 11 638 C 12.259 a A 17940 dCD 17940 E 15.40dCD 19.960c¢cC 4200 bB 3960b B
A,B, 13 570 B 11.845bh B 14391 e E 17 I9fE 14 720e EF  17.520e D 338 e E 3.552 c¢C
AsB3 18 400 A 9.706 d D 12402 {F 13533 g F 4 120fF 15.560f E 314 (F 33% dD
F =3 % Fgos—359 F =323 Fop=559 F =8.08> Foos—359 F =1 66< Fop=5.59
ck Q0759 E Q621G 36 426dD 2.757gF 12 07 E 12 320e E 2.856D 3.240b A
AiB; Q5/75hF 060 F 28 410 e E 30.810f F 10 606 F 10. 407 h G 2232G 244(E
A1B> 0 Mg E Q782K 28 T e E 30. 147 fg F 10 212 F 11. 102 g F 2376 F 25%eD
A1B3 1173eD 0805E 23 1271 F 34.905e E 8 %40 G 13. 801dD 2.568E 2664 de CD
A,B, 1 242dD 0 897D 46 839b B 40. 131 ¢ C 20 280 C 1. 20f F 2976 C 2712dC
AyB, 1 87c¢C L M5C 50934 a A 43.953a A 22 480 A 14. 920 ¢ C 3.096B 2592 eD
AyB, 1955b B 1 909 B 38 493 ¢C 41.691b B 21 403 B 18. 680 b B 3.120B 2832 ¢B
A,B; 4 922aA 2 82A 37479 ¢CD 36.309dD 18 40D 2 120a A 3.240 A 3336 aA
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Table 5 Fffects of drought and drought salt stresses on Na ™, K, Ca?" and Mg2" selective absorption
in the system of soil- Robinia pseudoacacia clones
W,
Sk Reve Scava Reame Swen Rugna Skoma Renve  Scanva Raam Swgna Rugna
ck 116. 01 .00 418 #4 1. 00 317 L 00 142.86 1.00 639 28 1. 00 58 100
AB, 48.74 0.42 123 91 0.30 2 50 Q48 66. 96 0.47 207 10 0.32 2 9% Q50
A,B, 45.21 0.39 137 15 0.33 2 86 Q55 70.75 0.50 239 9 0.37 363 06
A B, 50. 24 0.43 152 4 0.36 237 Q 46 84. 24 0.59 257 19 0.40 4 9 (V%
- AsBo 6.55 0.06 119 00 0.28 2 82 (VIR 6.03 0.04 110 50 0.17 24 Q41
ABy 4.09 0.04 91 58 0.22 197 Q38 3.27 0.02 93 29 0.15 147 Q25
AB, 2.65 0.02 72 2 0.17 137 Qa27 3.07 0.02 91 & 0. 14 150 Q26
AyB3 1.59 0.01 5313 0.13 Q097 Q19 2.92 0.02 114 27 0.18 2 05 Q35
ck 0.02 1. 00 134 1. 00 2 96 100 0.02 1. 00 Q0 9% 1. 00 349 100
A1B; 0.04 1.57 276 2.06 410 139 0.04 215 24 2.53 4 63 133
AB, 0.05 2.24 270 2.03 378 128 0.05 2.45 236 2.47 4 66 134
AB; 0.12 5.18 297 2.23 583 197 0.04 214 2 68 2.81 4 4 127
AyB, 0.09 3.98 4 67 3.50 729 2 46 0.07 3.28 367 3.84 422 121
AyB, 0.25 10.35 9 14 6. 85 14 83 5 01 0.18 9.01 68 7.13 11 66 3%
A,B, 0.54 23.00 10 49 7.85 25 36 8 57 0.37 1868 TH9 8.30 17 %4 5 03
A,B; 2.32 9805 1553 1164 3395 11 47 0.60 30.50 6 O 7.00 18 75 53
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Growth, ionic absorption and ionic distribution responses to soil drought
and drought-salt stresses in two Robinia pseudoacacia clones

YU Wan-wen's CAO Bal]g-hla2, CAO }‘ﬂu—]iangI
(1. College of Forest Resources and Envionment Nanjing Forestry University, Nanjing 210037, Jiangsu, China;

2. College of Forestry, Shandong Agricultural University, Tai an 271018 Shandong, China)

Abstract: Growth, ionic distribution and selective ionic absorption (transportation ) responses to soil drought
stress alone and drought-salt stress two Robinia pseudoacacia (black locust ) clones (Wi and Izs ) were
determined. The salt and drought stresses wer set by controlling the amount of NaCl and water in potted plants.
Resulis showed that both stresses inhibited growth of the two clones with drought-salt stress inhibiting growth more
than drought stress alone. In addition, drought stress alone inhibited growth more on W, than on Lz, whereas
dwought-salt stress inhibited growth more on Lz than on W;. Also, under drought stress, total Na', K, Ca
and Mg2+ content in Wi roots had a greater decline than Lz. With both stresses the growth of Ls was inhibited due
to lov Rin. (relatively selective ratio), Rcanes and Rwgna rates of Lzs wots and laige rates for leaves causing a

severe decreasing of K. Ca, and Mg2+ in the roots. Contributing to low ion levels was root inability to control
both Na absorption and Na transportation to shoots. W, had higher dought-salt resistance because it maintained
a relatively stable mineral nutrient level, especially with K and Ca ', and because under diought-salt stress its
roots were able to contiol Na" absorption and Na" transportation to the shoots. The lower Na', K', Ca , and
Mg2+ in Wi roots compared to Ls under diought stress alone was due to a decrease in the proportion of inorganic

oins in osmotic adjustment and an increase in organic ions. This, then, increased comsumption of own substances

and energy leading to greater inhibition on W; growth. [ Ch, 5 tab. 15 ref.]

Key words. plant physiology; Robinia pseudoacacia clones; dwught stress; drought-salt siress; gowth; ionic
absorption and distribution



