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Effects of morphological adjustment on establishment of Haloxylon ammodendron. TIAN
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ronmental Science, Xinjiang University, Urumqi 830046 , China; *State Key Laboratory of Desert
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Abstract: Due to climate change and heavy human activities, the precipitation and groundwater
at the southern edge of the Gurbantunggut desert have significantly changed, which would affect
the water use strategy of local plants. In this study, Haloxylon ammodendron, which is the con-
structive species in the southern edge of the Gurbantunggut desert, was taken as the study object.
A consecutive investigation on seed germination, meteorological factors, aboveground height, be-
lowground depth and plant biomass was carried out until the establishment of plant, to reveal its
growth traits and adaptability during the whole establishment process. The results showed that
diebacks of the assimilating branches in drought period could maintain the balance between water
supply of roots and water consumption of the assimilating organs. This morphological adjustment
ensured the photosynthetic ability of survival organs. Furthermore, the allocation of more photo-
synthates toward roots could ensure H. ammodendron survival during drought and recovering
when water conditions become better.

Key words: underground part; root; precipitation; biomass; wither.
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Fig.2 Dynamic changes of aboveground biomass, underground biomass, plant height, rooting depth, lateral root length

and diameter of Haloxylon ammodendron from 2010 to 2013
2010—2013 443 BN AR 1 ~4 Wil

30 R™=0.013 o 1507 R=0.05
_ P>0.05 _ P=0.757
g g
S 20t & 100 .
NS K
S E:S
I 10 ° ¥ sl
¥ 3 .
L] L]
0 1 1 ) 0 | | )
90 120 150 180 90 120 150 180
= 157 FERT (mm) 20~ WER (mm)
g R=0.597 _ R*=0.781 [ ]
w10 | P=0.05 o = P=0.05
b £ 10} .
g 5| ES
= I
4 ° £
2] 0f o H 0
o of
5 ° L L ) B ° L L !
90 120 150 180 90 120 150 180
BTN (nm) [T (mm)

B3 1~4@BBRNME MK EBTEYEENERESERTHXER
Fig.3 Relationship between increment of Haloxylon ammodendron plant height, rooting depth, aboveground part biomass,
underground part biomass and annual rainfall

WD IR R T 1R &>, MR, N —A KAk AR, MG R R R, R R R
iy, AR YA A TSl B SRR i A BRI T b R AR e e (M b



1168 AR AE 335 5
_ 160 O gtk A < 80 2
E | RiiSiS:- 59 g T
“120} =
g B = 60 b
g 8 ==

L ey

i 4 c +
S c i 40 T
:z 40+ a c §

b
K c c ] 20 \ , 1
0 2010 2011 2012 2013 2010 2011 2012 2013

£
B4 BRROEKSTRKFEBRE
Fig. 4 Annual increases in height and rooting depth of
Haloxylon ammodendron

20

O i B4R A
TR

3 2

=10

)

|

= b
c C d

- .

1
2010 2011 2012 2013

10 S

E5 #®ii N TEYSEEKSE
Fig.5 Annual increases in aboveground and underground
biomass of Haloxylon ammodendron

Flh T #8430 A2 W iR 43 0ok 1073 R 1711
g+ MR ,P<0.05), £, A KNI TR
AR BB S AR R Z AT
2.4 SAEYRMAL

M 6 7T LUE R A Ko v R A
Y T 7 Fe R 3G T, L3 398 in 2 Bl 2 % Y o
MZ U5, 2011 4F  FEM R 2 R T A
B RE R R KIEAR B B, AHEA 2012 4
RIKAIG , BEE ML R i T AR ) o0 Bid b %
S A B (P<0. 05) , 7 Bl 19 2013 4E
FAKAEXFP AT D0 &, e b A S E T
BREAT T 73.9% . Bl 6 K, ERRITER
Wi -85y A 2B AR Y s LA, (ERE S AR Y
A SRS I N A YR T b HR T AR
TR A3 B/ AR A e ek 2 b b A A K K
BEZMNEA T FCEIAR 2R RS 4EFE T RIE 1Y
KA A,

A
Eo6 20102013 REMTENELS B EMEMLLE

Fig.6 Ratio of underground biomass to total biomass of
Haloxylon ammodendron from 2010 to 2013

3% i

AEREIK BETE — e R R bR B9 i A ) T K OR
W 3 2 A e e s T 5 IXAE W) T 9 A R AR
(Phoenix et al. ,2001) , F-3E7K 3 5% 1 ¥ A 72 5 i
FIRE YR R YA H T 75 7723 0] A R/ NI 3 57
KoK A3 AT A 4532 o 38 b 8 70 7 1 = IR
(B350 45 ,1993) o I, MK o3 SR8 AT
A AH) K S RS RE S PR AR, MIHE A IATE
AT R T — o T2 B ()38 M IR ke i 2 1E
A BE S AERF (Lin et al. ,1996) . Fic BEEAAL
T R R AR ) A U R IR A e e ) DT e K AR JEE
HAREUK 43 ( Schwinning & Ehleringer,2001) .

R BEIE o R R S, [T A AR B AR AR
(K1) BRI SCEVERTRIRER A7 1Y
REEFR MBI R (B 3) o ERRAKAE 1 A FoKAE
(2011 4F) IR B el R P AR 1, 1 E
TR EEAR B (E 2) B
B A=y U IR (] 2) , Ui AR A3 T
AWy TR AL T AR (8 6) o B 2012
TOKAER RN, 33K 730820, 538 fine) , 12 45
A ZZ B T BRI b b b AR AR B T — o AR
iR (18 5) . XRW] BEE KR, BAAR R
TEA W) T JZ LY (& 4)  EIF A REW 2 [ 1k
R TR oK, B M T 384 (AR R ) itk 5
AR (RAAS) #B7K Z 18] B~ A 9 AT e . FE 7K 53
W R T RAR 1Y R AT 46 U8 7% LAl K 53
THAE, X 5 V7 B 1Y BIF 98 45 R — B (A 55,2007 ) .
o1 T ARV S BOLE - Wb (K 4) s T
o R ER > A s (18 5) |, 2 2R BAEMIAR (Y
Z40 (181 2)  (H IR AR 73 25 b1 &8 0 1 A= )



I RS MR AR IE 25 I B T PR 5 S v 803 7

1169

ERTFH B Ay & (K 6), M Eagleson
(1982) F A= 28 7K SCF- i A e, 7 J 109 D, A Pk 3 ok
P R BT RERS R ORE Ml AR K
DAAERE K 4347, BV 9 B AT DURRE 7K 23 A 380k
TIAEA o T AR AR 0 3 o 285 0] 5 el AT D) 2
T K 5 b 1 ER 43 FE K Z RSP AR E T
FEIE A AR B B9 TE 1, AR R BE U8 I T R 4F Bl
A 2013 FIRAEMFIR  RIR M b3 0 #R IR AL
T HH AR AR KR (K1 2.4 .5) T
WGy MR AR A i Y 03 TE LR B T SR
1 74% (18 6) MR AR M A KA T K, XU
W, e 8 T 5 AR T e R i D v B AR )
AV 2 MO G W o B 45 3R o), Al A
S H R K PRUE T AR A7

H G AT L AR AR e A RO AE S A K B K
O3 OPRRIR SR A B 0 I 38t A 3 A H B AT
PSR A AT T RE ) . FEBTAERI, b BT ARy
By A A RS PR 0 25 A 3G AR 2R A4 2R B T
A, AELIX P N S 2% Bl e T R S A T sl . — 7
AT, FE B A= R IK 43 25 PRI I, RO 3 98 4,
g zec R e o N S B I /AST B b | 1D e TR
TRAE TRRIDCE Y, 73— Jr i, TEK o 55 A%
AR, My B 7507 B ] i ol M 02 MR 2 R TR AR K [ )
RS IR EALIREE LAARAS B 22 17K 43, AT 2 s
SEAHMRAE K S HOK AT, SEZROEE W 3T
111550 W R B 8 I By A N S T 8
it gh .l I X R AN AIE 25K - 1 52 2 FAL A
(trade-off) , £ TS HART , R M {L 25 B IE & 16 &
VEFIFIAMALE ARG LAZESE , R IR R A5 DL ARG B £
AR o AR RIE ST T R I T AR X BRI K 73
Jolpe1 5 e A 1 e R ) R TR L B N e A A P 3
RET , ORI TR MR AR AR RO TE R v i O3

225 3k

2N BBV, KBGO, 1993, AN T3R8 F R %
BRI KA LRI, MY, 35(10);
758-765.
XIE%E, skAsil, BaAde ) 4 2012, RNEMMEK ST Bk
iR, PEVEL, 32(2) . 388-394.
BT, FE, MR 1. 2003. TR+ HF S5
WAL L. M B 2AH, 58(1) . 63-72.

WO, O, 2004, BrEEAEAR AL B O AR IR BT A R
W, FEIXHIEE ) 27(1) . 4-18.

YEOWE, 2 OB AR B 4 2007. HBHRARELEASMA K
SRS X R TR BCAE i . AR A EER, 27 (12) 5019 -
5028.

VE MG, A5 2. 2005, 3 PR 8 K SR AR SC Y
MR EBEREL. PEAUHE R, 25(7) « 1309-1316.
RS, IR, R, 4R, 2008. Vb R SaEE YY)
TR ST, TRV, 28(2) : 284-288.
BB, BILE £10. 1993, HEAEYIAR RGEMK ML

i, AR R, 19(2) - 25-30.

A8 e 2= B YF BN 2011, AIEAESE RN K R AL
V8 B 18 S 2SR PP, 31(2) + 428-435.

Boyer JS. 1982. Plant productivity and environment. Science,
218 443-448.

Canadell JG, SteffenWL, White PS. 2002. IGBP/GCTE terres-
trial transects: Dynamics of terrestrial ecosystems under en-
vironmental change: Introduction. Journal of Vegetation
Science , 13, 298-300.

Eagleson PS. 1982. Ecological optimality in water limited natu-
ral soil vegetation systems. Water Resources Research, 18
325-354.

Lawlor DW, Cornic G. 2002. Photosynthetic carbon assimilation
and associated metabolism in relation to water deficits in
higher plants. Plant, Cell and Environmeni, 25. 275 -
294.

Lin G, Phillips SL, Ehleringer JR. 1996. Monsoonal precipita-
tion responses of shrubs in a cold desert community on Col-
orado Plateau. Oecologia, 106 8—17.

McCarty JP. 2001. Ecological consequences of recent climate

?//I\

change. Conservation Biology, 15: 320-331.

Melillo JM, McGuireAD, Kicklighter DW, et al. 1993. Global
climate change and terrestrial net primary production.
Nature , 363 ; 234-240.

Phoenix GK, Gwynn-Jones D, Callaghan TV, et al. 2001.
Effects of global change on a sub-Arctic heath; Effects of
enhanced UV-B radiation and increased summer precipitati-
on. Journal of Ecology, 89: 256-267.

Rundel PW, Nobel PS. 1991. Structure and function of desert
root systems// Atkinson D, ed. Plant Root Growth: An
Ecological Perspective. Oxford: Blackwell Scientific Publi-
cations: 349-378.

Schwinning S, Ehleringer JR. 2001. Water use trade-offs and
optimal adaptations to pulse-driven arid ecosystems. Jour-
nal of Ecology, 89 . 464-480.

Smith SD, Huxman TE, Zitzer SF, et al. 2000. Elevated CO,
increases productivity and invasive species success in an
arid ecosystem. Nature, 408 : 79-82.

Smith SD, Monson RK, Anderson JE. 1997. Physiological ecol-
ogy of North American desert plants. Berlin: Springer-Ver-
lag. 27-33.

Sperry JS, Hacke UG. 2002. Desert shrub water relations with
respect to soil characteristics and plant functional type.
Functional Ecology, 16 . 367-378.

Walther GR, Post E, Convey P, et al. 2002. Ecological re-
sponses to recent climate change. Nature, 416; 389-395.

Woodward FI. 1987. Climate and Plant Distribution. Cam-
bridge: Cambridge University Press.

Zhang 1LX, Li WR, Bi YR. 2002. Water availability affects
photosynthetic gene expression in desert plant Ammopiptan-
thus mongolicus. Israel Journal of Plant Science, 50, 243 —
250.

TEFBRA M 0%, 20,1983 4R PEEBT S, EENHET
BRSNS, E-mail; tiany@ ms. xjb. ac. cn
RERE WHE




