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Study on adaptability of physiological ecology of Quercus laotungensis
seedlngs under soil drought
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Life Science ofNorhwest Sc2T'ech Un wversity of Agricu lure and Forestry Y anglng 712100)
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Abstract Usng Quercus lnotungensis as expermentmaterial and pot culture experments smulating
different soil diought its physplogical ecology response under soil doughtwere studied The resuls
showed that its consumption water was obvious descended and ahead of peak of consumption water with
soil water decreasing Peak fature of consumption water changed fran sngk to doub le under severe soil
dought Its leaf potential changed slow ly early stress and descended rapidly later Especally model of
lea f poten tial was / MO under severe stress Leafwater contentwasn t sensb le to soilwater content W a2
ter holding ability had slightly ncreased underm edia drought Itwas a lov transpiration tree and aver2
age transpiraton rate 2 98 Lg#t an’ *# s . Diumal change of transp iration rate was different n differ2

ent season Dural change of transp iration rate was doub le peak curve under nom al water and single
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peak curve undermedia drought and mantaned low level or up and down change under severe drought
n August Transp iration rate decreased 50% n September and had obvious sngle and doub le peak
Smple correlaton of transp iration rate and enviromm ental factorswas analyzed to show that photosynthet2
ic rad aton had sign ificant effected on transp iration rate under nomal and media drought and air tenper2
ature had obvious e ffected on transp iration rate under severe dought T ranspiration rate ascended under
media drought and rapidly descended under severe drought and photosynthesis ratg WUE, catboxylaton
efficency decreased with soilwater decreasing Root/Shoot increased and grow i of shoot and WUE,; de2
creased WUE, ascended under media drought and descended under severe dought Its seedng had
weak resistance to hgh temperature and ntensive radiation whth decreased photosynthesis rate and
transp iration rate and physiobgical activity had significant decreased under severe drought especially
Key words Quercus liaotungensis soil drought physplogy and ecobgy, adaptability
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Fig 1 Effects ofwatermatly consumption of

Quercus liaotungensis under soil drought
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Fig 2 Eflects of water potential of

Quercus liaotungensis under soil draught
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Fig 3 Effects of kafwater content of

Quercus liaotungensis under soil drought



314 25

-
§ =~ 12 r —0— D1
g S o 10 T b2
- 5 —— D3
E > gt
Eg oy
hi E M~ 6}
. g2
£ e
r§ :
B R 9 |
: g 7
] N . N N N N =1
g o g o0
2 4 6 8 10 17 24 = 7:00 9:00 11:0013:0015:0017:0019:00
Eﬁﬁﬁ] (h) B8] Time
4 58 24

Fig 4 Eflects of water hod ng ability of leaf of Fig 5 Daily changes of transpiration rates on August 24

Quercus liaotungensis under soil drought , ,
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1 WUE
Tabk 1 Eflects of soilmosture status on photosynthetic ratg transpiration ratg catboxylation rate and
leafwater use efficency ofQuercus lnotungensis
co () WUE
®,) (T) (Gy) o (V)
. L @0, density in gap W ater utilization
Phoosyntetic rate  Trangpiration rate  Stanat kondu ctance - (CE)
Treament (Lmo¥ m 2# s ') (molt m 2# s ! ¥om 24 g ! of cells efficiency Carboxy htion rate
mo¥ m s ) (mo¥ m s ') (mmo¥ m s ) (mg# kg ) (Lmo¥ mol 1)
D1 6 67 0. 96 50 67 192 00 6 92 0 035
8 D2 570 1. 07 60 00 319 33 534 Q 018
D3 2 05 0. 49 23 50 189 00 418 Q 011
D1 9 67 1. 53 142 67 271 33 6 33 0. 036
9 D2 8§ 73 1. 68 148 50 283 25 520 0. 031
D3 53 87 1. 21 109 67 215 00 4 86 0. 027
2
Table 2 The effects ofgrouth status ofQuercus liaotungensis under soil drought
() (an) 2 -2
Addition of Addition of (an) (an’) (mg )
T reatm ent . . Length of shoots Area of leaves Special kafmass Root © shoots
height basal dameter
D1 T2 0. 22 91 60 842 85 6 19 1 095
D2 6 00 0. 17 85 43 542 26 562 L 141
D3 313 0. 10 38 90 390 43 347 1 353

3

Tabk 3 The water cmsumption dry matter albcation and water use efficiency ofQuercus liaotungensis under soil drough t

(9

k
Treatent W at ( tg) Dryweght of kaws D i ht( i) 1 Towmld (g)ht (¢f ke 1) (¢f ke 1)
reamen ater consump tion and shoots ry weight of roots otal dryweig WUE WUE,
D1 12 50 7 19 777 14. 96 Q 58 L 20
D2 9 93 553 785 13. 38 Q 56 L 35
D3 6 72 275 379 6. 54 Q 41 Q 97
2 4 R ; WUE,
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