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Abstract: In a typical desert-oasis ecotone of the Hexi Corridor, we examined the eco-physiological and individual
morphological responses of artificial rain-fed Haloxylon ammodendron in different plantation ages (5, 10, 20, 30, and
40a) under different soil water stresses imposed by high evapotranspiration and limited precipitation. The results showed that

the soil moisture in 100—120 c¢m and 180—200 c¢m decreased sharply with the increase of Haloxylon ammodendron
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plantation age, especially after 30—40 years, the soil moisture decreased from 3% —4% to 1%—2%. In the early stages of
5—20a, Haloxylon ammodendron could respond to the fluctuations of soil moisture by increasing the osmotic adjustment
substances (i.e. soluble sugar and soluble protein) and chlorophyll content and decreasing the Malondiadehyde ( MDA )
content of leaves to maintain the photosynthetic capacity of young leaves. Meanwhile, the vitality of feeder roots in the 0—
20 cm increased significantly to absorb soil water at shallow depths. However, from 30 to 40 years, the osmotic adjustment
substance and chlorophyll content in Haloxylon ammodendron leaves significantly decreased with the increase of MDA
content, indicating that the function of eco-physiological regulation failed. The morphological adjustments of Haloxylon
ammodendron occurred when the soil moisture decreased to 1%—2% after 30—40 years through reducing the biomass of
leaf, branches and stems to lower the values of transpiration water consumption amount. These results indicated that in the
arid desert-oasis ecotone with annual precipitation about 100 mm, Haloxylon ammodendron could alleviate the stress of soil
moisture through physiological responses when the soil moisture kept at 3%—4% at the early ages of 5—20 years; however,
after 30—40 years when the soil moisture decreased to 1%—2% , Haloxylon ammodendron could lose the old leaves,

branches and stem to keep a dormant state (fake death).

Key Words:; arid desert oasis ecotone; Haloxylon ammodendron; eco-physiological response; morphological adjustment;

soil desiccation
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Fig.1 Growth status of Haloxylon ammodendron with different plantation ages
B Rt 2 E AR P FERR AR R 1, B RIS R P TR AR T A N 30a TFIR MR AR R B W AN, 40a B R A ) W

1.3 ORI E SRR e

£ 5.10.,20, 30 Fl 40a HARPRA LSS 3 AL BUMRAR E N1 AF A, FEMRBRAR AR ZE T 10em A2 45 B BOR ]
TR BE 20—40cm, 100—120cm F1 180—200em 13 A SRR &, SR 5 4 408 &y 0] 52 56 % 57 BVFR &, 7 105°C
TEIRA LT B, BB TSN H BT PR, W AR 8] £ Ko & i R 7R3 sh VD e HURE £
JXF R (0a) , 45 A H B BE I 5 P9 Bl 1] 370 A 55 35 5% 20a AR BRI 361 52 W I AR o573 £230T 20 4F +HEK 43
W 38 J5E 0—40a N T F IR - K A IRBUERAE

PRI R GBI A 0 ) A= BRES AR I 22 < SR HORE ) L3R 3R 2% LAy ik B, S RIFR S8 BE AR A 0.1, BY
4, FH 95% L BERT 80% PN (1. 1) VR A VA W 5 il DR W 12 4 24h L0 4, $2 00 3 S 26 I 4K 663nm Fl1 645nm
R UE R AT Lambert-Bee E A TAHERBURA T4 E a b SRR (mg/g) s 1 CHiE AL ) B8
5 R T B H IR L 5 0 AT A VAR i B SR R G- 250 VAN E AT MR A O T B R
7% 0 2 Vi 2 i R o SR TR 2 B2 R I 58 T % ( MDA 5 s AR AR AR S AR U 22 . HH TTC 3E 0 2
0—10cm F1 10—20cm E4IH IR 2R3 11 .
1.4 HdEab 55r b

SEHGEAR BT R SPSS21 F A AT EL S B B AN 43T, i3 7F One-Way ANOVA 7E 95% 1 & {5 /K F b, R

http ; //www.ecologica.cn



5662 JAE = 41 %

Duncan %7 W EKE . SCHRTA EIIF A Origing #4581,
2 #R
2.1 AR LK SR
Biti 5 MRAR AP AEAE FR (938 0, V> + % 2 20—40em K B I SR A, R EK 0 & B IR E 2%—3% /&

475 M7E 100—120em F1 180—200cm , 3K 3 FERTHA (0—20a) FEAMRFFAE 3% —4% 2247, i\ 30—40a FH 5
K PR DA 1%—2% 44, 3 HAR IR Sk BRIk S,

> AR
X 4} 20—40 cm
o
oL AT !
'H% % 3 % § >
a1 3
0 7,
0 57 1020 3031323334353637383940
5¢ L HEER 5 T E
e 4t 100—120 cm 4t 180—200 cm
<
i:g 38 ; 3 18
iR Poobe Fopsl
=} 3
21l §§§§§ a 33 L s33zalags
1119 29
0 7, 0 7,
0 57 1020 3031323334353637383940 0 5 7 1020 3031323334353637383940

4E FR  Plantation ages (a)

B2 FAEMEFRERWAELERELEKRSIEL

Fig.2 Soil moisture changes in different soil depths of Haloxylon ammodendron with different plantation ages
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Fig.3 Changes in soluble sugar, soluble protein and free proline contents in young leaves and old leaves of Haloxylon ammodendron at

different plantation ages
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Fig.4 Changes in MDA in young leaves and old leaves of Haloxylon ammodendron with different plantation ages
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Fig.6 Changes in feeder root activity of Haloxylon ammodendron with different plantation ages at 0—10 cm and 10—20 cm
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Fig.7 The biomass of leaves, branches and stemsof Haloxylon ammodendron with different ages ( mean+SD)
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