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Effect of soil drought stress on the shoot growth and water use efficiency
of Quercus liaotungensis and Acer stenolobum var. megalophyllum
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Abstract: Water status of two species of tree of Loess Plateau was studied under different soil water con-
tent. Results showed that leaf water potential of two species of tree is descended with drought stress in-
creased and leaf water potential begin to ascend with stress days extended that it display Acer stenolobum
var. megalophyllum has higher itself regulation capacity than that of Quercus liaotungensis Leaf water po-
tential is relating to leaf water content and it decided the leaf water state which decided seeding growth.
New shoots of Acer stenolobum var. megal@ hyllum increased length and diameter with high speed on May
to June and that of Quercus liactungensis has same characteristic on April to May and it had sustainable in-

creased diameter to September under controlled water content. T wo species of trees is significant different
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under different water content of soil. Whole WUE of two species has little ascended; especially Quercus

liaotungensis could improve about 10%. Root/shoot ratio of Acer stenolobum var. megal hyllum could sur-

pass 2 that usilltrate it has large ecological adaptability and continue to keep alive under serious water

stress for long time. Acer stenolobum var. megalophyllum has high survival rate approaching to 100% than

Quercus liaotungensis that showed Acer stenolobum var. megalophyllum has higher adaptability than Quer cus

liactungensis.
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Fig. 1 Changes of water potential of Quercus
liaotungensis under drought stress
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Fig. 2 Changes of water potential of Acer stenolobum

var. megalop hyllum under drought stress
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Table 1 Compare the photosynt hesis characteristic of two species of tree under soil drought stress

IL %Kk Quercus li aotungensi s K41 2448 Acer stenolobum var. megalghyllum
Gmiwifhﬂffﬁn . }mpnﬂg? xﬁ%?jw WUEL Jt/;afﬁ «ﬁﬁa:ﬂ WUEL
(Lmolem 2¢s 1) (molemr 2+s 1) (Lmol + mol- 1) (Imol*m-2+s 1) (mol*m-2-s 1) (Lmol + mol- 1)
KT ) I 6. 67 0. 96 6.92 15.75 2.15 7.33
Treatment in medium 11 5.70 1. 07 534 14.35 1.84 7.79
term (July) 1 2.05 0. 49 418 13.30 2.09 6.36
FERJEIHC10 A) I 10.30 1. 40 7.38 12.32 3.04 4.05
Treatment n late II 8. 17 172 4.76 11.85 1.85 6.41
temm ( October) Il 3.9 1.21 32 10.05 2.94 3.42
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e KT AT IR AR K, SR K 4 R A B 4 i) T var. megalophyllum under drought stress
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Table 2 Effect of drought stress on Quercus liaotungensis and Acer stenolobum var. megalophyllum seedlingp growth

2 — B v HuAR Y T
B Kb PR élﬂ“jﬁi $E¥E 1R/ e Increment Increment W/E_$
. Dry weight Dry weight Root/ Survival

Species Treatment of plant of stem o
of shoots of roots shoot height( cm) diameter( cm) rate( %)
LR PR I 7.78 6.96 0.89 6.90 0.22 77.80

Quercus
liaotungensis I 7. 60 7.85 1.03 6.00 0.17 55.00
il 2.75 3.79 1.38 5.13 0.10 44.00
PN EL2 I 4.36 5.05 1.16 21.77 0.48 100. 00
Acer stenolobum var.

megalophyllum II 2.93 5.20 1.78 11. 46 0.36 100. 00
il 1.76 3.70 2.11 6.94 0.25 100. 00
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Table 3 Water use efficiency of Quercus liaotungensis and Acer stenolcbum var. megalophyllum under drought stress

FEK TR

q B AT K4y FIFH %
SW’F_‘P T L[‘tﬂll ¢ WateI;. New shoot Dry weight WUE
pecies reatmen cons(li(rg) ton length (cm) of new shoots( g) (g/kg)
AR I 12. 498 91. 60 7.189 0.575
) Quercus )
liaotungensis 1I 9.926 85.43 5.525 0. 557
11T 6.721 38.90 2.750 0. 409
PR I 10. 602 46.18 4.36 0.411
Acer stenol obum
var. 1I 7.622 38.38 2.93 0.384
megalophyllum
11T 5.282 22.80 1.76 0.333
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