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Abstract: Groundwater is an important and stable water source for desert vegetation due to the scarcity of precipitation in
arid areas. Currently, anthropogenic withdraw of groundwater and climatic drought further limits the water availability for
phreatophytic vegetation in arid regions and results in the decline of native vegetation. However, how phreatophytic plant

response and adaptation to reduced water availability along the groundwater depth gradient are not clear. Haloxylon
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ammodendron was widely distributed in northwest arid zone of China and played an important role in desertification control.
Groundwater was an important water resource for H. ammodendron. The declining groundwater depth has caused the partially
decline even death of H. ammodendron in their native distribution area. In this study, we selected H. ammodendron, one of
the main constructive species, at the southern edge of Gurbantonggut Desert as the taget species. In order to understand the
response characteristics and regulatory adaptation mechanisms of desert plants to increasing groundwater depth and seasonal
drought, we measured physiological and biochemical traits (including predawn water potential, midday water potential,
water content, sodium ion, chloride ion, proline and non-structural carbohydrates ), growth and morphological
characteristics ( including growth rate and Huber value) of assimilation branches in the early and late growing season under
different groundwater depths (3.45, 9.08, 10.47, 13.27 and 15.91 m). The results showed that: (1) H. ammodendron
adopted the strategy of first decreasing and then increasing predawn assimilation branch water potential, decreasing
assimilation branch growth rate during new branch formation, increasing the Huber value and accumulating non-structural
carbohydrates in response to increase in groundwater depth. (2) With the prolonged drought, H. ammodendron reduced
predawn assimilation branch water potential, maintained high Huber values, accumulated sodium ions and consumed starch
to resist seasonal drought during the growing season. (3) Reducing midday assimilation branch water potential, maintaining
high assimilation branch water content and accumulating soluble sugars are ecological strategies in H. ammodendron to
acclimate atmospheric and hydrological drought. In summary, there are differences in the physiological characteristics of H.
ammodendron in response to groundwater hydrological drought and seasonally atmospheric drought. The results of the study
enriched the knowledge of the effects of hydrological and atmospheric drought on the physiology and growth of H.
ammodendron , and provided a reference for the conservation of desert vegetation based on groundwater resource management

in arid areas.

Key Words: Haloxylon ammodendron; groundwater depth; hydraulic traits; growth; osmoregulatory substances
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Table 1 The location, altitude and groundwater depth at five sites

Site Latitude Longitude Altitude/m Groundwater depth/m
S1 44°22'54" N 87°55'01" E 388.18 3.45+0.01
S2 44°24'32" N 87°55'22" E 380.74 9.08+0.00
S3 44°23'45" N 87°55'34" E 381.90 10.47+0.01
S4 44°25'37" N 87°54'30" E 382.00 13.27+0.00
S5 44°30'35" N 87°53'50" E 380.63 15.91+0.00

S1; #Es5 1 Sitel; S2; KR4 2 Site2; S3; FEA 3 Site3; S4: FEN 4 Sited; S5: £ 5 SiteS
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Fig.1 Changes in soil water content in the early and late growing season
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Fig.2 Variation of water relations in H. ammodendron under different groundwater depth
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Fig.3 Variation of assimilation branch osmotic adjustment substance and non - structural carbohydrates in H. ammodendron under

different groundwater depth
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PERRAK AL AP (NSC) it A > . A AR R Bl 5 5 R R R AL b SS & ik, HLAE S5
BETrE (K 3) . IR, SS R AUFRRIEK ST R B BT R Z —, R Y Y5,
M TEA Y S T R AL SS ISR RIX FREE I ik A YA R — B, A K ZR i R 1R )
PR IERY S AR S1-S4 AR E (HAE S5 W8 FRE(E 3) , miH, 54 KRFAAM N, LK F )R M RA
e i BV A BRE (18] 3) o X SRR AR AT UK R A O TE R R Ak S LUAIRAE M 7K LRI i
IKICTRERFEF R 5, T 52 BUE R A BB, NSC U AE T 5 W i e B F- i () 5 2 Mok 2
AR, TR0 TR NSC & g/ B NSC & it 2RV M ie WA HGE, A 30h
IKERIRFFEEIG NG R B K SCT R0 BRI NSC & AR, IO & 71 (181 3) . EEWERRKA %
FURRBR ], 7T 50 T RS I NSC & &, O HOK I REIRE FI R T4y )

3.2 MR KRR LT PR AR KR AL S AR

T AE KX 7K 3 AR R U R TR B Bl . 3 T /KR IS R A /K SO 5 tb e w6 2
APEBPEN BRI, TR 2 ORISR A R R A e b | TR L T AR N T
IR R I, B ZE R s S IR R R M AR AR S b HOGHE S TR I 4—5 H 2 ABGR 5t
KGR B AR C(P<0.05) o #535755 % RIS SN S0R M IR W2 4 12 B R 4 1
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30 H BROE I 5 A 22 H, X EWREEHAIE SN, R KSR N2 F2 ABGR B F#AK, k]
L A T LA Ao S ) AR A A SR o7 it R AKOK SC T, RS A SR S i 22 A Y I S50 — B0 TR
BB 9% G A Bt PR K BE TR A N, A K 22t H A e AU I HAA D X A 25 9 T B8 Pk R e B E AR IR
JOI3E N T ST B ) A SR

M F AT A ANEE G S5 A A BT LR DI SC DA R (B (B V) BEA D2 P pT 4k i E 2 D ek
KUV, FET RN R AR BB HY AERE oK e R AR E Y 7ERTE R S Vb R R
( Prosopis tamarugo) ™ AR SeH I T Y5847 1AM 52 i 3R B /K BEPREG 2220 HV BEmR, XY
ABFFESE R — 3 AR AT IRAR HV B T /K SRR A 34 i 2 B R p a3 (181 5) ik B i 1 By i T AR Y
HOKBES) ;s AR KRS IR R A S A AERR B 1 HY (B LABRAIE K iz 5 i A S (K 5)

4 #ig

Mo R HER AR B Be SRS BA R X vy R B vy v AR 1) A AR AL AR R IR 257 A T AR 52
Wi, EEEIE N (1) A BRA Y L AR i SE RS TR W, FIAR SR NSC i R /K BEER A3, (2) 75
AR AL S b AR A AR K AR B IHT BT U A ABGR AN HV B SR I [07 3 T 7K B R F) 384
Mo (3) SRRV L, AR HEAR W, HEFSEmr HY (LR Na® F1FFETE A HY SR HI0A 2= 35 1
B (4 TE T KEREAVE KB BER S BEAR T AR W, AEFRREGE 19 ABWC FIFR R SS JERAR I B RS
R ZKOKSCTRAEEAR ] DL AR AR BEATE 2SR T 2K K ST AN ZE 5 P R T 5 R A B A
(R 7, R A E— 2, AP 22 5
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