F#AKES¥HM (Tech. Bull. Fac. Hort. Chiba Univ.)
# 48 5 329 - 381 (1994)

wlsz@a@ﬁw*%@amaa\aa - B 2 e *

NFRED
(AT 2)

Studies on »Ecology‘ and Water Relations of Revegetation
~ 'Plants in the Mu-Us "'Sandy District, China

| | Tatsuaki KOBAYASHI
(Laboratory of Plant Science for Environment and Landscape Architecture)

ABSTRACT

1. Literature was rev1ewed about the origin and natural condltlon of the Mu-Us sandy
district in China. The district is not 1ncluded in chmatologlcal desert area, but belongs
to desertification area disturbed by human impact. Since it located on the transition zone
between desert and steppe and it accumulates great amount of sandy sediment in the
Quaternary stratum, the potential risk for desertification. is so hlgh. On such basal
conditions, desertification was primarily promoted by inappropriate rough agriculture.

" The current district is classified into the following four land types as hilly upland,
active sand dune, fixed sand dune, and meadow steppe. Each land type is characterized
by geological base, water condition, and- aeolian .operation. The unique ecosystem is established
according to. the land type. FEach land unit is not eternal, that is to say, fixed sand
dune and hilly upland change into active sand dune through erosion. In particular, fixed
sand dune is so fragile that it was easily desertificated by sifting cultivation. On the
other hand, active sand dune’which is less mobile proceeds to fixed sand dune through
land sueccession. - »
2. Large stem cutting of Salix matsudana is- the most popular technique of tree planting
in the Mu—Us sandy district. The relationship between the growth condition and the
location were studied. The survivorship rate of cuttings was higher on meadow, while that
of rooted trees was higher on sahdy mound. The growth condition of trees was best at
the ground height of 2m above groundwater table and consequently worse both on higher
and lower location. Stomatal conductance declined as the ground level was elevated.
Anaerobic soil condition. developed by higher groundv’vater‘ table in meadow steppe
prevents root growth. On the other hand, trees tend to be ekposed ‘to dry condition on sand
dune where little water supply is available from the groundwater. The growth condition
was closely associated with ground vegetation and, therefore, ground Vegetatlon is
considered to be effective as a criterion of the proper location for this planting method
3. Morphologlcal propertles of Salix matsudana were studied among different soil moisture
conditions, as moist meadow foot of sand dune, and sand dune. Samples on meadow
showed shallow root dlstrlbutlon and high T/R ratio. Samples on sand dune showed deep
root distribution and low T/R ratio. Leaf/Fine root ratio on sand dune was much smaller
than that on meadow. Leaf on sand dune was small and thick, and that .on meadow was
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large and thin. Moreover, stomatal dlstrlbutlon pattern was different. . Stomatal- densrty
on upper leaf surface was significantly higher on sand dure. Ass1m11at10n rate per’ unit
leaf area was considered to be similar among samples. Morphological plasticity of Sahx
matsudana was regarded as one process of ‘response to stressed conditions. :
4. The variations in leaf conductance of Salix matsudana was analysed through pot
experiments and field measurements.  The result: of non-linear regression analysis showed
that -diurnal variance of f1eld samples was well accounted by two meteorologlcal factors,

that is, photon flux dens1ty and vapor pressure deficit. Through the whole course of soil
moisture depletion in the pot experiment, Whole plant hydrauhc resistance increased. In first
step, midday leaf water potential slightly decreased.  In second step, though mldday leaf
water potential was stable, leaf conductance and pre-dawn water potential dechned In third
step, midday leaf water potential also declined. - The decline of leaf conductance was accompanied
~with the decrease of soil moisture content and pre-dawn water, potential in severe stressed
condition. In the field condition, leaf conductance on sand dune was about half of that
on moist meadow. Since pre- dawn water potential was similar, it was suggested ‘that
‘stomatal response on sand dune had been acclimated to less soil m01sture cond1t10n and
the manner of response to stress was different among growing sites.

9. SPAC model was employed for the analysis of wateér dynamics of Salix matsudana
trees, planted on moist meadow, foot of sand dune, and sand dune. = Calculated value
~ with the model fitted well to measured value. - Significant differerice was not observed
in pre-dawn water potential among samples. Reflected by soil moisture condition, whole
tree hydraulic resistance was very high on sand dune and low on meadow. However, on
sand dune, root extension was deep and Leaf/Fine root ratio was small, which compensated
the high resistance. Leaf conductance was small on sand dune. Transpirational flux density
was large on meadow, medium on dune foot, and small on sand dune. ‘Midday leaf water
potential was a little lower on sand dune. Since solute potentialof leaf cell was lower on
sand dune than on meadow, pressure potential was inferred to be same among sites. It was
concluded that Salix matsudana controlled the water dynamics process in order to maintain
turgor through the response on various levels as whole plant, organ, tissue, and cell.

6. Artemisia ordosica is the most wide-distributed vegetation in the Mu-Us sandy district.

[t mainly inhabits the sand ‘dune area and plays a great role in sand dune fixation. Dynamic
process of A. ordosica commumty was analysed and the mechanism of it concentrating on
water relations was studied. ,

On active, sand dunes vegetation coverage was very. low and the populatlon consisted’
of only young plants however, individual size was largest On semi-fixed sand dunes
vegetation coverage and populatlon dens1ty were intermediate. Individual growth ‘was
also moderate. Leaf biomass was largest here. The population was constructed of var1ousaged
individuals. On fixed dunes vegetation coverage populat1on density and stand biomass
were largest But individual size was smallest and the vitality of canopy 1nnovat10n was
lowest here. Age structure was too old and seedlings were hardly observed

"~ On active sand dunes seedling establlshmentwas very hard. Seedhngs were observed
on the sand dunes where sand" moblllty was below 10 cm/year. On semi-fixed sand dunes
where sand erosion and deposition almost stopped, the condition was favorable for seedhng
establishment. So the’ plant community was developed with active sexual reproduction.
On fixed sand dunes seedling establishment was also hard. Since sand does not move
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any longer there, dispersed seeds are exposed on the ground so that the seeds or seedlings
are likely to suffer from drought stress. Under these conditions, the plant community
was maintained only by coppicing.

On water relations, the availability of soil moisture decreased ‘in association -with the
increase of aeolian fine soil component on the course' of sand dune fixation. On the
- other hand, evapo-transpiration increased in association with the development of vegetation.
This means that on the fixation process soil water status is degraded and it causes the
decline of plant community on -fixed sand dunes. » . o
7. . The problem and future theme of the researches were discussed. - On the knowledge
gotton here, revegetation technology here was re-considered. Besides, the 'planning concept
for sustainable land use and the important reseach theme for planning were presented.
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Mu-Us sandy district.
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Fig.1-4 An example of allocation pattern
of sand dune fixation planting.
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Fig.2-2-1 Evaluation rule of vigor index.
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Table 2-2-1 Evaluation rule of vigor index.
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1 21 6.86 0.78 P<0.001
2 26 5.63 0.86 P<0.025
3 17 5.06 0.36 ‘P<0. 3
4 17 4.84 0.60 P<0‘5
5 8 4.65 0.89 :

(2) HifEm EBAROAF RN & OB% _
LD & D) G TR O HIEO IR TS A D4
BHOOIZIE8KS, BICHTRD 5 DOKGOHEE A
BEELELRTHLEELOND. Wi L EFRROBE
THRRICHIT K E ORIRAD SN B 72012, 19864F 12 A
AR AT o 1 SREAEOKE A 590K 2 W HIZ L T,
1875 B ERE - BiEsMET AL L ICF0H
BEEREE L. FREORICKMEI RSB L, KT
rlE L7z, HFAEBIBO CFEHLzBETHY, BT
KEDIFIFKFLEEZEZONS. & o CHHERETLZ
CEREROBARIZOWTZD L & DT AR A 5 Dl

EHBI LN TEDL.

(3) EHa>¥ss v A@E :

T84 DR DK EBR 2 IRED—DDIGEL L TKA
DB ROE®IKI, E@BI V¥ ¥ v AFWEL.
I EN D 5 KENOKSBE), ThbbEMICE
JHEHT, L W ERBIEII A BV LD TH 5.
SILDOGA - K - BIFARER Slc L o Tk E 585 X —
F—=T, aV¥ s 5 RAIFOHKTH S, HIEIZ1987
#5H26H, 6A17H, 7THI8H D3HM4T-7-. 5H26H i3
574, 6H17H 3547, 7THISH IZ12AKDEMAKIZ DWW TH
N, TABHRIFCWENEN KM &5 RTHIZ 2 ThH
HiTBbDDOAHR. SHEVTHIBEETH - 7.
HE 1D 5 14K TORBDEA T, LEl, |l
FEOREL TWw5 LB ABMEIZRL ICBHL 2
BHHlE L7, WEICREFE A0 x -4~ (LI-COR
#, LI1600) % FHur7-. mmﬁil@¢k032@@m
ERITV, FHOEE KD 7. ‘
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223 # B .
(1) ¥ - HFEME tﬁ]‘?fiﬂ)i iR %
K2-2-2ICHEROFHMEEZE LR L 7. _
Mo B E, S LAREBOIIZEIZL.05cm, 3~65ETIIE
CI4BemBELTWwA I LIk b, F2-2-3% ) Y44

SLATIRERS, STRRCREEs2 <, BB

BOFWREBPRL, BEEIRVWI EFbY»L. —F
%2%MJ)3$E®@%THL mﬂ@%t?#mW6
, BEBTOREESMEN. EELHLOREDE
%zf B OB OBEIKE L, BRSE 7 REEAA A
CECb D EEDLRD,
WREIFAAI 5N 5.
%mm WIRT LI ,ﬁmmtmﬁﬁiwﬁﬁk
TEREBE &) LB T ADLITTWEOHRED
bbb, K226 2 ICHELBAOENEZOH
C FHAELOBEARLAEbDTHL. ZOEKRICONT
VCBEERHALTHE ST LA %, BLfiion
TREZIT) &,
EHOSHD, Bt &1l TRMEAEE L CH
BTHo LT HEFIEEAESB TENSNL, Lo
TENETREAE L ZTDCERYEHEI LR B, X
12 & OIENEK LA 2D TRIER T o7 BRI,
{EHELL Elymus dahuricusk DBRTR, EHELL
E. dahuricus, {71%2~5 & E. dahuricus, {HHELL
E. dahuricus Uﬂ & 2~5 & E. dahuricus LAt o

,@ﬁﬂ}

EHOFMIC D BV

¥2=92.42, HAEOLLY, BAD

%222 WHEERORL 3 BEAONBHEO KR
Table 2-2-2 Comparisons of mean DBH of sampke
trees: among different age classes.

HFRES FHREERE B &
Years after Mean d.b.h. S. D. Incremient
planting yr cm B cm,/ yr
0 : 3.47 0.48 -
1.05
3 5.57 1.07
1.43
6 9.87 - 1.63

#2-2-3 LEHHSNIBAROLCR
Table 2-2-3 Mortality rate of current -planted

trees.
AVAR: G
Location Mortality %
fib#l,  Sand dune
Efl  Higher side 45
il Lower side 0
s Mound 4
EH#  Damp ground 0

#£2-2-4 MR 3 FEHOBADENE LFBTE
Table 2-2-4 Vigor and mortality of 3 years trees.

4DDHMAEDLEDERE DL, X *ﬁZE%TTO 7. D T &/ Vigor index % - $
R, ENELL E. dahuricus, &2 & Melilotus Location 1 2 3 4 5 Mortality %
suaveolens, 1714 & Calamagrostis spp., &S @k - Mound 6 8 - 2 2 7
& Carex spp.Ti3, A EKHE0.5% TR TH & & B% FHEH Plain meadow 5 13 15 11 13 23
NHbHE *lj";E"‘ En7-. ) Bt Damp ground — — - - 3 100
%mw ﬂ%ﬁikiﬂ@%%
Table 2-2-5 Relatlonshlps between ground- vegetation and its location.
_‘\Z iﬂ! _ 4 Vegetation
- Location A.s. Ck. E.d. M. P.t. Cal. Pic. Car. B.m. T.p. B.G
 #&EM1 Mound 1 1 5. - 1 - - = = = 2
FiH%EM Plain meadow — — 6 .16 12 9 6 12 1 — —
i Damp ground — — — - - - 1 1 — 1 -
A.s. Agriophyllum squarrosum C.k. Cynanchum komarovii
E.d. Elymus dahuricus M.s. Melilotus suaveolens
P.t.  Puccinellia tenuifolia Cal. Calamagrostis spp.
P.c. Phragmites communis Cgr. Carex spp. . x
B.m. Bolboschoenus martimus T.p. - Triglochin palustre . -
- B.G. ##ft bare ground -
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#2-2-6 BIAROGEHE L FHAEORER HEHEOKTIIER225%BBOZ L.

Table 2-2-6 Relationships between tree vigor index and ground vegetation.
See table 2-2-5 for species symbols. -

‘7';77& ‘ fit Vegetation _

1gor - - g

index E.d. M.s. A.s. C.k. P.c. P.t. Cal. Car. B.m. T.p. B.G. Total
1 13*** 5 - — - — — 1 — -~ 2 21
2 12 107 1 — 5* 1 — — — — 2 30
3 2 — - - — 2 2 2 - - 2 10
4 - - — 1 1 4 6 — - — 4 17
5 3 1 — — 1 4 1 5+ 1 1 4 21

Total -~ 31 16 1 1 7 11 9 8 - 1 1 13 100

"[EoEE- Positive correlation : +P<0.05; ++P<0.01; +++ P<0.005

£ DB  Negative correlation : —P<0.05; ——P<0. 01 ; ———P<0.005

(2)
K 2-2-21 Hb iz

iz & B ARDEF IR & DBEF
HEMEER - BEOBRERT. #

200em BT & 134 Bl o 25055 T LAVRIE S AL

A bbb, OB, LA TEIBE T B

BEISH28HOM TR #E#EL LT, #hrbnll

AR L WIS BEE2200em B & TR O K & W E
ZRL, FNIOVHTAMNOBENEZATEEL (EW
EZRT LR D, ZOMEETIE, HTKMEAIE
EDOBEENRETWALZ L, $BEMIRTLZ L
2> THBHCATHESEETWIIDEEZ LN
5.—ﬁ,ﬂﬁ%%%muifuﬁﬁiﬁ%ﬁuﬁTu

-
—

6
Es
£
B 4 LI .
e} '. 1 .
"'_ .
3 ::.‘.-
"
2 = o
11
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) .
el
a7 o i
s .ﬁ .y " .
gl oyt
5 ,:'::I .
e
4

0 100 200 300 400 500 600

. Relative ground level (cm) )

M2-2-2 HWEEOENICIAINY 2V OMBEERZRL
BR Oz, H
L& HEHEIIREN TV 5.

Fig.2-2-2 Changes of DBH and height of Salix
matsudana according to relative ground

CRLTH, HEVEELRE

Hizb, FTLWEEE-#ELd el bicblEEsE
LIRS RWw, 2oz er
5 HEEI200cm L L ORI T, TO&EF L #TKIE
HETYVERP LD LERHNL.

(3) %Eﬁ#ﬂﬁ

[X2-2-3 |2 i fig t%ﬁﬁm,%ﬁﬂ/777/xw

BR%RY. MM IZSA28H OREAK 2L § 5.
EHaryy sy AIMBEICLI-TELY, &KL L
THIRE EAOHBRBREH LI LD bbb O L
SHEM OKGIREEZ FNRENE LY, FoEEERE
RERICHE I LATRIEL T A, RICHIEREICHE
?ékSH%ElMHNE@TﬁAﬁ’ﬁﬁﬁ< &
D b5 26H 2SRV IE TA LN 720.7cm /s
u:mﬁw:/y7y/x#ww7auuﬁ6n&m
IZ7A18H Tk MR DR VERG D 7 — ¥ X v a3,
WAEE A LA LEEIKMIAE LS LR T 5. 19874 1%

6H, TH LR R E, BIFICHEARERDE
DEEHE L IRRETH o 72, FDD6A, TREELICD
NWTHTFRA S 5H28H 2~ 5% L6H17H 1315.5¢cm, 7
AI8H Tl24.5emfETF LT 5. 20 &) 2RI L -
T6H X 51 7H OF AL ) Y DS EBRIRAE 3 8 45

g

kL, ﬁ@ﬂxﬁ77/z%TH%#%%$taLTm

% 12 19874E5 A 28 H O #F 7k

level. Relative ground level is represented -

as the height above groundwater, table
on May 29, 1987.

LHbDEEZLNL.

2-2-4 £ %
A O B2 A BOE T B R OB AR -

FHRMLREERTHY, I 575 v AREFD—
DORBL LNTERL, EHaVY Y Y AE—

= >

87«

— 344 —




Kosavastr : Studies on Ecology and Water Relations of Revegetation Plants
in the Mu-Us Sandy District, China.. ‘ :

30
25 o
8 20 [}
§ 8
h% 15 o
| o
10 ot
(%3 . © 0 L+ + 4
5 4, e :,° . N
o Al S .+ R
1
g 0.8t .:'-_r' °
T 0 i‘h&
SR E. 2SO I
. +
3 §o.4 +* "r* ﬁ’. * Lt .
g + . +° o+ ..
0.2} - et ot et
?/g) o 01:8 [}
0 100 200 300 400 500 600

Relative ground level (cm)

« 26 MAY. + 17JUNE. o 18JULY.

M2-2-3 HWBEOBENIILEINY ) 2YDERI VY

7 % v A - EEIKELOZEAL

Fig.2-2-3 Changes of leaf conductance and
resistance of Salix matsudana according

to relative ground level.

iz, o - REIRE - [iR%G EOREMER, LEKS
LRI L CEETZKET Y Vv, FENR RV
EVRLDEBRSTLL DN B 20HESRE
BEROZT EEDb RV EE 2SI 5 FR—biEg Rk
ko TKRELCERD, LedHTKEL?SOHERECEL -
THREEFHO L) 2 Lk, YoBEEsLEkG 0%
EEBFTTVWDILERTEVZLI.

NY) 2y OEBIIHTRY» S OEREEBER DD,
LA TI3200em BT 25K b BIFC, £hllETb Z
NUTTHAEBRRIEN L., ThE@ma ¥y r5
A HBEEAFLENDICONTRECKETL, BARDAERE
REBIZOEIEAA SN F0 &) 2AEBKESCEFTIK
BOBENE, LOL)BRERTELZLDEDOTHS )
. BEENE A (1988) 72 134 0 FHAE Ha o f 1 D AR D 43
&, HFKED S OR#AEC, EFbR AV
T, WEET0m T TREVSGFEL, ROSH
EHERE F10~20cm IZBR S N, . EARE OB OFEHEH A
LA ERRTWES, F M T/KE L HREOHEREH K
S 150cm THEFIRR S BIF72Z - 2MEKTIE, EE40~70
cmDBE LI, BRVWICEEL, BHEOBEAb A
L. —F, HTKEDS QOFEHIKH3Im O EIZA
Y AMEGTR, BREERICAEFTT AEKICHEL
(ST, FEBOTULWAMEFH I LEHRELTY
5. ~ »
B3 (1988) 7 OF—HEBOLBEKEOHE
CEak, WFKEE D InBIN T, BS 2 IcH Tk
2o DKM DH VIBHELRECH LA, LT

FEBEKDOAMEIBAT LA %L, BOBO TREL
TWwa, ¥7-B8Icksk, MWTAREDLEHIZIF30cm

WO IARBREREELTEY, N2 TORORE

W IARBLVRIKBTERETH- 72, TMT K
A S Im Lo LA S 0L % WES TR 72 NAB
LhLDER TV & o TROEFIHFHERRER,
HTFROBIETH Y, Ld@BETEY, #TFKELD
30em 7 S1m OIS N D L v 2 %, $iAk (1989) 119
23 E, HTFKEIZ19884E5H A & W 7H BRI A
THOmEH L TBY, £ LURHICL > TEEN
WMLV Eh bbb, ZOLOROEFICL o TH#E %
WXL VWL DLELLRD. DEDZ Lhs, H
A AT AR 2 5 200em A E TRO BVWRELZ /R L &2
bDEEZLND. BB T, HTAS SO EH
D, N ) a2y OO FELEREZERTLEE) T
H5. . « _
FOEPWELETIREICL > THMEES I, BHIE
WL, ELuboTEfErBARb AN, B
ok, KSEBEDACHLEIZL2BREDKRER
AEBERHIREREZ 2 505, AEMA CIIHERE T
Boo R LZBAERSFRELL. BERICBVTH, £
KD RBLACHES, BROEE % ETEDEVDTE
L, 2OEBIHBY52TVAL)THD. T1E
ELER LR TRMEERS LB T 5700, &
SO BIROFEME L L TIRLT L OBEY L IET 2.
F9 L-EBWRTIE, MAERTHREOBRKRNARRLE
ZBIENTESD., &) DL TIRAEE IR % B
BHEEN WD, MBORMADIEROEEL SIS 2
EhL, IMHBEARL VWL EEZONRS.
¥ 7oREAE T & B HIBIER, HEBEER TETH Y ah
b, o &) LHKIERE 2 AT ENTEL. ALY
SRARFMFOVTHELZMAERAL I LIZL T, I
HMOBNRDWHELT LI ENTELS.

23 MHEEORL BN 2 O RS

231 B # = |
B TR Sy ) 2y OAEFIRITIZI Y
LEoTRE TV SHOSBIGHERETEO 20
i, 29 LEABRREOEVCORR*HELLENSH 5.
F MO L ), BRI X o TR EHOKE
CE %R BEITT, ILOCHEICHER S B A % LB T
T5ILiE, BHAEHETORARDOKZ ML IIHT B KX

CRHR MO — A - A5 T4 & LTERS D 5.

KELE, N> ) 2w DR b LRSHT 2 RIGHR
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— 345 —




C X BT EATO DY, RE TR, KOBIEEOHIER AIZ
LT, WRELOE 21T 20, KE - W) #AE
2470720 T, Bon-MBIZovTHET 5.

FERIANEOBARRAEZIT o 2D &, Carex
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A, Fn L0 MBEEE L, WTAMIET R DD
EOWIHEST 2K, S 1K, SSUBROFELY
CIARRHAERE LGEAZ. R2-3-1VIHAEROME %
EHETHERT. WS IZI9874ETHLH OH# T KA IS
T ALETRLZ.
TARMEHC & o TEHAIL 72, W@ 3 T ARG & e 1
CLTrI Y vy MBI L o TR 72, BHEH Fo
No. 13, EHEREOKETIE, B, L&, 78, &
LATREDH B, RELT 7 &h, HITANOEW
Carex BDEL T AEMOMAL L Tk, EFDORVE
BICET S, WEOEIHH TH 225, HTAKMOAE
5, (31T Puccinellia EMICHLT A EEZ LN 5.
No 2OENERIEEE S 7 8N, Puccinellia EH
BYAMEMKE L CIIZENZLDTH S, WEED
NaS%ﬁK@ﬁﬁEd,aﬁt7/7éh WrET
EE LGRS L CREER L YD TH S,
CARE - R B BRI 1987TETH 24T o 72
#E, BERORE, R NS0, et
BB 7. BIEORR L EROFYEE TR &
U7z, B L 7o BERIER, B, EI2H), S04 E
el L7, BICOWTIIHEE, # EE30cm, 20k
HolmEs, S LEOLRHIZH LA IZOWTH
SRO/NRE AR L, &, LELWE L2 8, =
OWTIEARKRBICT v Fa /R 2L, #h
FREBBLERYUEL.. FFAERICOVT, IRE
L) REMOWEHEELE KD, FHOEEICHITT,
W A RBEE R L. BEo/NEN, EEIE
%, BEHREL, OLICHEHENIC L > CTEREEZ KD
7o, BEEFRATICIEE 7 AFLA-5000 ¥ A F A & W72
T ER, ﬁi%¢bttt¥ﬁim@ﬂmwﬁuo
CWTIRIE S 20cmBICEREZE Y BT
ST AR, mmému&bf$éhmﬁm¥ﬂ%ﬂ
&, FE20cmBILFKO TRy ¥ #EREL, TOv s
WOEEFHEY L7z ) BT3B rsray s
DWEBEL DD, BREBIL TV o2 KEOMEE
OEFIF4mILET, BIELERL TB 5, MEKRD
BOE- LRI RV EATE W, B EF7iE,
RC, 78y 7BIERICL > THBIL, FhELOE
BERWEL. T HoBRFRE, BrehlicLzf

-f@m@M®ﬂM®%ﬁ

1T IRAZ ISR SRR E S i

M= E L,

o ETED2ELEL, # .
CHONBElOB N 22 &1 ;ofﬁmtf
%ﬁﬁ*ib%%ﬁﬂﬂ&t 1/7&cxbm%a
Bk, RERBSOREL ifmﬁiﬂ BEN
iz bwém%@%@mﬂaﬁm ﬁm&\ﬁﬁ&%
FAZ I, 188ETHICH S DTRAY THEIL 2
HEEIT- 7. RBHAROZRFROIH L 1) 13E4KS
OB L, oK EKTIESSOERLHEL 7
DHIRENHEL, &%ﬁﬁoommtf
BOBAHFEREL KD L7720, KT R D SE B IE %
BEA LY, AR & o TRERIT 217\, MR
BEREZRO:. MEREECBOLEL 2T THEERK
iR, BOLEIIHROMELBIE & oM TE -
TR 7. Oren et al. (1987) 831 |24 5 5T, BOK
RaE%, ?wmﬁgéﬁﬁﬁﬁituﬁﬁﬁfﬂof

ke, _
#2-3-1 %E*@E%azm%#
- Table 2-3-1 Age and land condition of sample
trees.
Tree no. Age!’ Land type Ground level®
(years) (m)
1 4 Meadow - 0.85
4 Foot of sand dune 0.94
VSan@ dune 3.22

3 4

FRE DA

© 7%, No.l,

1) Age shows years after cuttage plahting.

2) Ground level is represented as height above groundwater

- table on July 1 in 1987.

2-33 R

F2-3 2 HEROBKIZ OV TREY. W EHLOF A X
i¥No. Zz’ﬁj(% <, No.3»%%/~&<, No.l»/HE
Pot, BROFLEFREIEFELLEZLY, No. 1l f@AEKT
ﬁ%muNaZ@%f@ﬁmKT?&#ok@KﬁL,

‘No. 3EAATIIES250cm  THRARI?EL Tz, wi
- NOMEE S T KELL ¢ £ TRRAEL Tw727s,

T
KEEEIZHFES 57 7 A BRRKBITIIARRDOSA 1L
ZEAE Lot ZNLOBTROAEEFFHESL S
2EAETRBROGAHHBE LTV B
bDEERLND. & BERRERORRSA OFHMIZ 2

VTR 27 (1988) [72) % SBE X L 7o,

R2-3IJNBHERLZONSELZRYT. BERBR
LI - TEEOWEDHEICEET T ANo. 2 TR H KX
<, RICHEEMEEKRT, BHESEONo. 1 TEENLS
DRSS hot. BOBEERBEOETAE
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EHE# BT/ otz MR TERFELRL #2-3-2° AEROIIK :
JEFCTE EC/hS o, T/REREEERONO. Table 2-3-2 Dimensions of sample trees.
1Tk§<<%I%2 No.3 DIEFTH -7z, ¥E : :
JSHRERER, iz do ’Cj:ﬂit; H, No.l1'TK& Tree no. -DBH  Height . Crown width Root depth
{y No.3 ’C“/J\‘é?b‘o AT v . (m) (m) (m) (m)
1 0.059  2.88 1.45 0.30
© 0.070 3.41 2.03 0.45
0.065 3.39 2.11 2.50
#2-3-3 HEKROKMBAFE LMOIEL :
Table 2-3-3 Biomass and partial weight ratio of sample trees.
.Ovérground part (kg d.w.) Undergrbund part (kg d.w.) . Total weight T/R ratio Leaf/Fine
Tree no. - - - : root ratio
' Stea Branch Leaf Total Fine root!’ Total
1 . 2,76 0.348 - 0.349 . 3.45 0.059 1.80 5.25 1.92 5.94
3.91  1.62 1.16 6.70 0.375 4.32 11.02 " 1.55 3.10
0.305

3.77 1.48 0.698 5.95 4.15 10.10 1.43 2.29

1) Diameter<2mm

X2-3-1 12 & LAERBOMBEREREBEZ R L. &
B F TORBERENO. 2 ¥ No. 327K X {, No.1#t
INEL o TWD., FBICAD L1986 TRIPE LD
No.3 DERENIWHEDHENONo. 2 D EE % LE - 7
A%, 1987 T OMEM 2R L7z, 19844F, 19854 13 4F
FeAKEDFNEFN 452mm, 424mm& %5 <, 19864E7H 121
SRER ML CHLUTFARRIAS1987467H & 1 60cm LL L& 85
SyRoN-6B 200, #EEEOEKVYNo. 1, No.
2 Ti3, 1985, 19864 ILBERATBRICR D, EFNFA
BThHo70TREVIEELLND.
% COEBFETH B0 HTALITE TOBRKED
92.7mm& A%, HRLIZETH o 0B R EDNo.
3TRAEBTNL 1O TRAVIEEZ LN,

F2 34 CHFEORKER, BHREMNELRT. BK
RMELRDLDIL, EFEFTHLLHFOBRUERE %
Fuwvolk, FRL7zE ) Ic LHoBEs L UBRORK
REOBREEHPREL, FHELZHVEZ LIZEYT

STEM WOOD VOLUME x10°cm’

1985 386 1987

1983 1984
—75, 198743 : _ July

YEAR

O No.1 0O No.2 A No3

F2-3-1 RAEAROBOMERE

: Fig.2-3-1 Stem wood volume growth of sample
trees.

BHINHZVIEERELTVWS, REEDOEE»H 5

CBVLHBILAEZ D TH S, EiRkb ) OREHER

No. 1, Nto%L( No. 3 #/N& 2o 7285, HH
a7y Tik N03#%?k§#ot EDOEMND

%6#f&wgt,ﬁﬁgmﬁﬁﬁmﬁimu;ofg
&ofwécktfﬁ%,%nﬁ%miiﬁmﬁw$m
MY TBLRELRVD, FMEEO—DDHZLERS

LiRTELY. EIRET S E, MHHORMtEDE

A EL LS, FEROBEVIHEIA TR - BB E L

Tk, "Ny avnsd v a— b OEREEA free growth
BT, BRREOLH! ﬁbfﬁgwﬂ fidfThhTh Y,
AR B B — 8 (A S NTVBIERELZL
nas.

#2-35 CHEOWEMEMIc oV TRYT. 2EEHI
No.2 TKA&<, No.l, No.3 T/h&orz. HERE
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WBELNEWEZHELTEY, Er02@ELEL2oT
Wi EOEMOFRILEEIEINo. 2 TRLE L, BELE
DNo.3 TRV Lhdor:. TEMOEIIENo. 3 T
DHAR SN, No. 1, No.2 TRHERIL, No.3T
BREEILE, FILoSAFERICECEL s HENRS
N7zDT, 1988FTHICIRIE R I & BBYE) o T & 13fEA
WKOWTHRAL#1To 72, ZOE, BHEH o fE
AERTHHERIL, WELEOMEITXCHESRILE W
I TR Aol LALE2I6IRT LI, &
ORI BIWELEDIZ ) PEEICE o7/ TED
P4 ZRBELEOF VLM X ) EE NS ot B
Mo EM L LWEETEEE I 2 o7,

Fl—HEANT, fILFAERNICEESALN L)

BIBRIE VY. Parkhurst (1978) 184 13, REI o RILIZEE
OWINZ & b %) CO. RE|IKITOE M2 ERHT 5 &

MNTE, MEFILIEVWET L VAT, [ILSH O
CTREBFEELTEEIKELTVLELTWS, $HER
oOWMEEILEY, FESILEDOSARES S, Wi
ALY OHEIERORE TR LE L, PHORETEK
BENZ L, BEORBETRHEURRE (2L TY
%. Mott et al. (1982) 81 13, RIFEA T, HEHEIC
Lo T, MATCRERMERILICZY, EBEET TN

AL %2 DAY OB B 2 L 2 BT B,
D LRI, HifERIT) &, No ) 2y 3

LV B OMNITRENE LA L, RILAHIET
B ) R3S, EBEA T IR TRBENE %
BL, FISAEIHERICZ ) LT WEEE2A T 5
THHEEZDLILNTESL. $EOEMORILEE
(19874 DO No. 2 EETHEICE H > 7275, 19884 O fH
KEOS VAR TEIHHOEIED S NT, RILEE
DEEDERNFRKRENIEEZREL TS, 20OER

ﬁfinﬁiﬁb’ L Bb0n, BEEHEEIZLEL002E45EO

BRTIIHETE 2.

Pospisilova and Solarova (1980) (871 Liiﬁk%%lﬁ
L, MERILEY CRAORILPEMORILEL Y KGR
ZITRH LTI RET 551 % % <R L T b, Pereira
and Kozlowski (1977) (86) |3 T K FL D Eucalyptus _
camaldulensis &}y HSILD E. globulus DK A + L

X ARG EE L, #ROFRILZTHHET LETHE
T, SROTIVHET 2 HRE I THRERREZY
BEOKFTAL Ve LTWws. BEIWED & 51258
WY ABEEOLRVEET TR, AECHEICAILEH
THER, KA MUASELZITIE, HAKHEEHE
LTV, BB EREE*ERT L LN TER
FITHrH. 20L, KA FLANELLBE, Lib
L72&) Bab 2 5ILOEB CHMAEMR LM B 2

CEATENE, BONKETIRS , HOBRH T

TE, KICHTABEFLEEFTH S, —F, RSB
+AR T, BEOBENE, 20, BROER

BEFECHBENSVTHA ). ) LIEHETTE,

&@%Ebatw,wﬁmﬁﬁﬁﬂféatwi;%

#2-3-4 HBOLERFEREER L RENE
Table 2-3-4 Current year stem wood incrément
. and stem growth efficiency
(stem wood increment, unit leaf amount).

Stem wood Stem growth efficiency
Tree no. increment - -
(kg d.w.) per unit leaf area per unit leaf weight
(kg d.w./m=) (kg d.w./kg d.w.)
T 0.200 0.0413 0.572
2 0.636 0.0412 0.547
0.0446 0.499

3 0.348

+2-3-5 EIIHTAHBEEOLE

Table 2-3-5 Comparisons of leaf properties. .

Total leaf Mean leaf Specific leaf Density of stomata (mean'’ + SE, X 10* no./cm?) »
Tree no. area area area :
(m=) (Vcnz) (n3/kg d.w.) Adaxial surface ~ Abaxial surface
1 4.84 4.06 - 13.9 0+0a 1.62 £ 0.056a
2 15.4 4.84 13.3 0+ 0b 2.06 £ 0.082ab
3 '7.81 1.76 11.2 0.22 £ 0.036ab

1.49 £ 0.054b

1) Mean of 15 observations for 5 leaves.

Means of stoma density with same letter are significantly different within row by 't ~test, at P <0.01.
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#2-3-6 MHHEOER L FILOHEEDLE

Table 2-3-6 Comparisons of leaf length and stoma density between sand dune and

meadow samples, by ¢- test.

Leaf length

X 104 no./cm?)

Land type Density of stomata (mean'’ * SE,
(mean'> + SE, mm) ’ '
Adaxial surface Abaxial surface
Meadow _‘60.610.59*’ 0.062 £ 0.0115% 1.74 £ 0.039
Sand dune 45.8 £ 0,43* 0.24 £0.031* 1.84 £ 0.059

1) Mean of 65 leaves of for 13 sample trees.
* p<0.01. ‘
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Fig.2-4-1 Water content - potential relationships of
the soil of the pot experiment and the
dune sand of the study field.
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ROFHIHEETEY, ERBOITHL TRV, Ly
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Table2 4- 1 Dlmensmns and land condition of the sample trees of the field measurement.

Volumetric soil water content®

No. Age'’ Dﬁll Height Land type Ground Dominant root zone Deepest root zone Whole root zone
{years) (m) ~ (m) : level® -
) (m) Depth(m) Content(X) - Dep.th(l) Content(X) Depth(m)}) Averaged
S " " content(X)

1 4 0.059 2.88 Meadow . - 0.88 0.225 10.8 0.225 ©10.8 0~0.30 7.9

2 4 0.070 3.4 Foot of sand dune 0.97 0.215 9.7 0.315 10.8 0~0.45 ‘8.9

3 4 0.065 3.39 Sand ‘dﬁne 3.25 0.825 4.3 - 2.225 13.9 0~2.50 6.6

4 4 0.049 . 2.89 Meadow 0.83 - - - - - -

5 4 . 0.05 3.30 . Sand' dune 2.32 - - - - - -

1) Age shows years after cuttage planting.
2). Ground level is represented as height above groundwater table on July 3 in 1987.
3) Soil water content was measured on July 3. .
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Fig.2-4-2 Diurnal changes of leaf conductance of
‘the samples in the pot experiment. No.l
was. kept well watered. Watering was
suspended for the others from the
following date: No.2, June 18; No.3,
June 17; No.4, June 13; respectively.
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Fig.2-4-3 Scattered diagram of leaf conductance against meteorological factors in the pot experiment.
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of the leaf conductance model of
standard and mild-stressed group in
the pot experiment.
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Fig.2-4-9 Diurnal changes of leaf conductance of
the samples in the field measurement
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Fig.2-4-10 Scattered diagram of leaf conductance against meteorological factors in the field measurement.
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Fig.2-5-1 Diagram of the SPAC model. Double
under-line shows the measured value.
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Tree no.
Paraaeter
1 2 3
#2-5-1 YIal=—YaroItELs kg . 1.000 0.8643 1.244
. . . . . ™ (s 8% mol~')  0.43 0.43 0.43
Table 2-5-1 Calculatmg condition of model simulation. a 0.2088 X 10-*  0.1845x 10-7 08203 x 10>
Symbol means as follows: ks, adjusting - a2 0.5086 X 10-*  0.5128 X 10~*  0.3096 X 10-2
coefficient for canopy transpiration; rv, b 0.1330 0.1259 0.1711
boundary layer resistance; ai, a2, b, R, (NPa s »® kg~') 0.9419 X 10*  1.112 X 10° 1.970 x 10*
parameter for leaf conductance; R,, Wrmax (kg #~%) 0.7125 0.7206 0.8105
. . -t
whole plant hydraulic resistance on leaf Cr (MPa™) 0.02165 002260 0.02679
area base; Wi, maximum leaf Wa?er Laitial condition
content on leaf area base; C., relative
leaf capacitance; ¢ pre-dawn _Ieaf water 4o (MPa) -0.28 -0.29 -0.30
potential; respectively. , . ' ’
Calculation time unit
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Fig.2-5-5 Diurnal variange of meteorological condition.

250 T *
200¢

150
100

no.1 July 4

[4.,]
(=]

not Juy 6

* e no.t July 8

[=]

250+

3

150}

1001

.o
[=]

(=]

CONDUCTANCE mmol/m3s

256 L 3Ial—33y0iEE
OE T =PEL LT

Fig.2-5-6 Result of simulation
(1) leaf conductance.

u.

250}

no.3 July 6

no.3 July 8

EA|

2001
1501
100} o

50+

-

6 8 1012 14 16 18 20
TIME hours -

6 8 1012 14 16 18 20 6°8 10 12 14 16 18 20
TIME hours . TIME hours

e measured — calculated

— 360 —




KosayasH :

Studies on Ecology and Water Relations of Revegetation Plants

in the Mu-Us Sandy District, China.

]

SAP FLUX DENSITY mg/n?/s
@
o o

160 - . no.1 July 4
120}
8o}
401
0l
6 8 10 12 14 16 18 20
TIME hours

no.1 July 6 -

K257 Y3Ial—3aroEEQ
BT 7 v 7 ABE.
s Fig.2-5-7 Result of simulation (2)

- sap flux density.

6 8 10 12 14 16 18 20
TIME hours

6 8 10 12 14 16 18 20
TIME hours

e measured

— calculated

Y no.l July 4 noi July 6 no.1 July 8

S
'S

258 Yial—va v
BOKRKRT vl
Fig.2-5-8 Result of simulation @)
. leaf water potential.

-0.8f
-1.2
-1.6f

0
0.4+
0.8¢
1.2
-1.61

VT VU0 YU S U0 TV A WA VU WO W TN SN T T ¥ IUNT SOV SR S S ST T TS S S S S S W A 9
6 8101214161820 6 8 101214 16 1820 6 8 10 12 14 16 18 20
TIME hours TIME hours TIME  hours

® measured

LEAF WATER POTENTIAL MPa

— calculated

2-5-5 1\7)( 2— @aﬂiﬂ)*ﬁn'f

= ¢o—ERp + ERpe ™"/~
= OEF L OFE Jones (1983) [4210)m7 TI%5 A —. 91= 9o PR

(2-5-12)

y—%—FLWIWLETNV] CH7BH. £ I T Jones
(1983) M i 2 Lo TEFNDIT A —F —DOFOE

BRAME L Ca D, (2-5-8 RNEMASHENICL, @56 -
257 RAEMATHERNALBLZENTES.
d¢, + ¢ _ ¢o—ERyp s
dt R, C Ry C _

S OBED ¢ T, EN—FETHLERETHE, T
OB FREAIEKRD X S ICfET 5 142

RLr=RpyCGThAB. ZORIF, LHE =0, ¢, =
o172 224l AS, E VBRI —EHEIC B2 o A
S BBNTRTT 2HFE2RT STt oDPE
%Ex ok, VT REUCHEIZOC BEU&(@OM)T
g1—>¢o—ERp &% b, THOLFHERITIE, ¢oht—
ETHNE, Y WBELRIZE-oTRE 5.

(2-5-12) % ERp T K B ELRDEH 122 5.

J\=dy—ERp (1—e~t/7) (2-5-13)
Thbbl—et " OEIF ¢, OKTORMBENERL,
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T REEM IR, ¢, 0LETEDe™!, T4bE63 Tab1e2 5-2 Time constant of the model for sample
%AW T B ETORMERY. ¢ WRy L Clo ko o trees. '
THRED. ¢\ OETORBMELL, LEROEHED 7 -
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B &N D R EEORE L £25-2127 3. No. 3 - .
TRRREVS DD, EREEINEVEDTHS 72, r (min) 2.42 3.02.  7.13
TR4HIZI, BHE7 7 v 7 ABEOERER, » {22 .
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BNEDPo72bDEEZONRSL, HERMT, ¥4 XK
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p [14106130) 25 | - BEOBEMBICIFEOMREE

BT 2ULENHLES.

CBEMEB I UWEOHEDNO. 1 -
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DWWk, HHI0~17ROfE
Hh bRt o7, Eid
2TK&EL, WREET
INE otz RpdHICER B X UBEN#EDNO. 1 -
2TIESL, BELETKE o7 BH D ¢, 1kNo. 3
TRRE b DOEERTRE 2BVIRR O Do 72

T\T &1, E, Rp, ¢112»
BRI gl EERETE

S, FNRE LR, LOLEOBRIZL o TiRE o T

Hrwnz b,

#2-5-3 BEAEDOKGEIEE S5 £ — &—,77/7x&1,m+7//vw®m¥
THRORI—HF51E, 5B LNV THEEED W L 37T,

Table 2-5-3 Comparlsons of water dynamics parameter, flux density, and  water potential among sample
trees. Means (+s.e.) in a row followed by the same letter are not significantly different by ¢-
test (P <0.05). Symbol means as follows: g,, midday leaf conductance on canopy surface f
rom 10:00 to 17:00; E, midday transpirational flux density on leaf area base; R,, midday
whole plant hydraulic resistance on leaf area base; R,., midday whole -plant hydrauhc resistance

on fine root blomass base;

¢1, midday leaf Water potentlal respectively.

Tree no.
n 1 2 3

& (mol a2 s7') - 24 0.156 + 0.0087a 0.144 *+ 0.0078a 0.0630 + 0.0052
E (X107 kgm=s™') . 24 0.107 £ 0.0034 0.0859 £ 0.0035 0.0541 + 0.0031

Rp (X 10° MPa m® s kg~') 10 0.942 + 0.030 1.11 £ 0.033 1.97 £ 0.026

~ Rp.:r (MPa kg s kg™') 10 0.114 + 0.0036 0.270 + 0.0080 0.769 + 0.0076
b, (MPa) 9 -0.28 £ 0.003a -0.29 + 0.005a ~0.30 £ 0.005a

046a -1.33 1+ 0.050ab -1.40 + 0.030b

¢, (MPa) , 10

-1.27 0.
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JEHLOPTFEIZ D W T RICE L THlo 22X < 2o
H B [30, 68, 81, 96, 98] I‘L LIRPLOBTIEIC DWW T,
meﬂ%&mwéﬁfiﬁ%%mmﬁh%ﬁﬁt;
Weatherley (1982) 131 a3 < id 135 & AR o B 0 $K471
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ME A T 2T 2 ->Tw5, LA L, Tinklin and
. Weatherley (1968) 122 i3+ B # X TER % TV, W
TRART ¥ V¥ VIZE L &S BEAGHL R ITNE,
MBS TRKET ¥ ¥ v VARASEAL, KA P L A%
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SBAKG DL NERSIZO R L TWwa75, KERSIEEKRE
D5 BHEOWEF AT L Td. 20720, O
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Fig.3-1 Locality map of the study site and plots. Patterns mean land types as follows: open area,
active sand dunes; solid or dotted area, fixed sand dunes; horizontal hatched area, meadow
steppe; vertical hatched area, crop fields. Broken lines in the right-hand map show the location

of sand mobility measurement.
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Fig.3-2 Relationships between sand mobility and
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represented as the annual change of sand
dune surface level.
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% B EREROEE (B) B1OBERT V¥ Ly
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SCTiEIFT—F - A XOMEMERT. p &
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HEIGHT CLASS cm

CE3T HAS Y FIZBY BHKESBem LD Y SN0 A X575
Fig.3-7 Size distribution of samples in each stand. Samples were limited to ones taller than 25cm.
Sample size of each stand is as follows: 19 in 160 nf (10 units) in stand A, 150 in 80 nf '

(5 units) in stand B, and 179 in 48 nf (3 units) in stand C, respectively

CE31 BR5 Y FICBY RO LR
Table 3-1 Comparisons of mean percentage of
canopy cover in each stand.

AR RY

1UTFTos

2% v KB OFEE T 0= —A5000ct & 10000cd T
ETAIERRL, ano—0oMekE LTS 0¥
LATHD (£3-2). AF 2w FCTE, ag=—- 41X
124000cECH S bR, a0 =—D5K 5 — BRI
T, ZTTCREINSau=— - A XIIEA
@Fﬁj@ﬁ4xém¢twofiwtéo =
HZ—OHH% — v id, au=—HEOBRE L T
Wb, A% Y FCIEBWTHRAIM R/ E2RT Z L,
FNENO T = —HHEHRIZERICH L2 &R
BLTws, HESREO—20ERIZ, BiETH~7:
1912, 28 Y FCOTEOEMAF AL 2T L
5, KEBRIZHTAFERICHLLEZOND.

Stand B

Stand C

,ﬂ&ﬁx&yF&cuﬁuélﬁ$ﬁoﬁ®ﬁﬁm

Fig.3-6 Horizontal projected map of clump
distribution of A. ordosica in stand
B and C.

%

FREQUENCY
0c888o35880384388

2 60
40 80 120 1860 200

CANOPY DIAMETER CLASS cm

100 140 180

Canopy cover (%t 8.D.)

Stand nV —
- A. ordosica Hedyssrum mongolicum Total
10 6.6+ 6.6 ©2.3%6.6 8.9+6.7
5 39.8 £ 4.5 0 39.8 £ 4.5
3 51.4 £ 6.6 0 §1.4+0.6

1) Number of sample quadrats.
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Fig.3-8 Changes of the size of A. ordosica according to age.
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Fig.3-9 m—m relationships with the changes of quadrat size in stand B and C. Line shows the
regressed relationship. Dotted line shows the slope of # =1 which means random distribution.

" Stand C

Stand B

o
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' 8 7 ’ ] )

0
20 308. 40 SO 887. a0 100133200400
UNIT SIZE dm?

UNIT SIZE dm?
B3-10 2 FF— b 54 X0EIZE b %) pEHOE(L
Fig.3-10 pindex changes according to the change of quadrat size.

Stand

Unit size (m?) at I- B r2
- < - 1a K ° =
- ~ - 71N A - .
ig 2 ;f g;g‘igitg’ibj—é m m Eg{:‘?@/ 7 )( B . 0.01~ 0.25 0.112 3.250 0.961
R A 0.25~16.0 1.136 1.008 0.999
Table 3-2 Comparisons of the parameter. of m—m cC  0.01~ 0.25 0.001 1.285 0.97
0.16~ 1.00 0.296 0.910 0.994

. relationship for stand B and C.

1) Parameter of the following formula.
m=8 m+a
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DEZERLEDP - bDEEZLNS. AF Y FBTI,
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Fig.3-11 Age distribution of A. ordosica population. -

Open column shows samples with uncertain
age. Samples were limited to ones taller
than 25cm. Sample size of each stand is
as follows: 19 in 160 nf (10 units) in stand
A, 24 in 16 of (1 unit) in stand B, 56 in
16 of (1 unit) in stand C, respectively.
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[3-13  #k#250m B E DR D e ORHES
Fig.3-13 Frequency distribution of flowering
shoot percentage (Pr) class.
See fig.3-7 for sample size.
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BEATbN T, A% Y FCTIE, S5EAELTOMEK
BIBLAEHEEL o7 ROPLEYPE - T, £
DAL CERBERDSTEIE L 72, BRI EH» -
ihrbod, ERRIELALROA P Th
X, A% Y FCTRELDELHIE L {HEET, HED
bolfbia— POEFICI o THITFEIRLTEI LR
AL TW5,

ZEAEDRIKRTEIEMD
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DEAD SHOOT PERCENTAGE %
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Fig.3-12 Frequency distribution of dead shoot -
percentage (Pp) class. Samples were
limited to ones taller than 25cm. See
fig.3_—7 for sample size.

%

FREQUENCY

#33 2HAUTOELEOEE.

Table 3-3 Mean density of seedling younger
than 2 years old.

Stand n?’ Seedling density (mno. |n‘_= +s.D.)
A 10 0.08 £ 0.03
B 5 2.77£0.94
(o} 3

0.13+0.00 .

1) Number of sample quadrats.

65 HEE .

BARRBIER (W, ) &85 (H, m), HEE (Ds,
%) 75, HHREEREHACCHELE:. 2heho
2% v FOMMBEBRRIZAD &) ko o nr

wy = 0.03638 (W? HDg /100) *" (3-3)
wp = 0.1486 (W? HDg /100) *7211 (3-4)
we = 0.02902 (W? HDg /100) 1014 (3-5)
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%ﬁk% E=Z

WENRE BasE

ZZTwa & we, wclilﬁ’/]\A B, CicBir 51
HRE (g) %R7.

éEEOD a— }~ LE@T%#EH&EE@@ ko kST
H5.

woa = 0.04376 (W? HDg /100) %9552 - (36)

 wop = 0.06096 (W HDs ,/100) 08457 N
woc = 0.02146 (W* HDs ,/100) ****! (3-8)

Z 2T woa, Wop Woc BFAT ¥ FIZBITAYEFELES 2 —
F OEARER RS

EHIRY Y FATRBREBEERI 2V L2, HE
By a— MIWHT AEED L %r S PR I

Y FCTROKE o722,

2% Y FBECTI, %ﬁaﬁE@ﬂAﬁ%ﬁ&w*

TRE->TBY, R0L ) REAKAIEL7.
| @ax*wF%/wo——01&%F@/@00+06&B (3-10)
wp/%wLA—wF)-o4ﬂWPF/ﬁm) (3-11)

IREOREY, Sa— b, UEET L, B FE
OBEERASEIAITT L) 2B o, BERER S
WEE S 12— LEOHTE
BIEAY Y FBTHROKEL, A% Y FATRNTH 5

2. A% Y FBRIEOBUFROBATH o7z, BB E
Y 2 LEEY 2 — POBRFEOE G, HEOME

EHOEN LTS, 2OHERAY IFATE o LR E

YR CE (A G, AF Y FCTRb/DEPoT.
wra = 0.3764 wop ; (3-9)
R34 KA FOBER.
- Table 3-4 Biomass on each stand.
Biomass (kg m™= % S.D.)
&md'n ' :
v Live shoot Current shoot Leaves - Flower
" A 6 ' 0.0242A5 + 0.02301 0.02078 £ 0.01931 0.00780 0.00727 ‘ 0
B 5 0.13592 £ 0.01798 0.08475 + 0.01512 0.04115 +0.00634 0.02074 % 0.00599
C 3 0.16571 £ 0.00680 0.04461 £ 0.00164 -  0.02115 + 0.00091

0.01123 £ 0.00044

1) Number of sample qué.drats.

(6) &
3-14131988FE7H3H DEEE L EH 2 v ¥ ¥ >~
A, BEFHOBELERY. HiEELERI Y ¥ 2
YRR Y Y FATEDLDTRENP 7. BIZHEN7
£, RF Y FACBI 2 TBOREMAGRE, 20
TEAGEE LD OTENEES H S, HBHAXVD
DEEZOLNDL. A5 Y FAIIBITAEVERHE L &
ﬁ:/&??/xm%oLt%z%i%Téé@f%b
Artemisia tridentata \ZBF iR HE L BB E 12 BT
HRHERFE W It sk, BEECBTIIEHORID
YFLEVAE, EREOTHETH T, hli Artemisia
@ﬁﬁ:/ﬁ7&/1#iﬁmﬁ%# xR
5 EERLTVD _
—E@z&/h@ﬁﬁﬁﬁ@%ﬁﬁu;aﬁﬁﬁﬁm
EOBGELHPI 2L 10k o THE L. BHER R
¥ FBTlRKEL, A% Y FCTIZFNDL/2~3/4,
2%y FATIRL3~1/2TH o7 (£3-5). Zhidp

EOREBBICHVT, LEEH R CIRERE)
WL, EEhERRCRBECRSTAIE2RBLT
W5, HIEED)SOERERED S TII, &EMJET:& 7
WD REIR S, BRLIHT 5. BEBETE,
%ﬁciﬁgﬁhmén BAREDHER SND L DD,
BIEWEEZONS, Lk oT, BWREEE(LDSE,
ﬁu%wm%@x%—Vf,é%%ﬁ%ﬁ%b<%mu
HROERAL AR EE R LD

34 E E

A% v FA, B, COMOBHoE{, BEEEO
BRELAPRDIENTED, 29K Y OHLEBEE
RERS-ISICEY L7, HEEBORL 2 ER KD

YIEHEIND., F—0BERIBOBEOHITH S,
EERTORBEOLEHIETHHRE T Len 2D 5 1
TWBIRAE L v UL18 B Eh Ak X WIREE T,
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g ' » FARREV % 5 DT, EhORIT L LT ISEETH 5.
g 25 SOIL WATER DYNAMICS OF A. SAND MOBILITY
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- Y,
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% % (Agriophyllum
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g_;a 25 L
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g m; ~JET//”////" AUTOPATHY 2
. o}l N ‘L’
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' Rl
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{Sabina vulgaris)

M3-15 27k OBEBRNOY r—<. KWERHITH
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[3-14 19884E7 A 3H OARBUREE, EHEI Y ¥4 ¥ VX,
CBRESMGO BEAL ‘

Fig.3-14 Diurnal course of leaf transpiration and
leaf conductance with its ambient condition
rneasured on July 3, 1988.

#35 HEEEHY) OKNE ) &2y~
Hi313:000fE % 7R3

HEREY, HCWERENXER%, BB oOKEER
BEED7u¥ X %57,

Fig.3-15 Schematic representation of the vegetation
process of A. ordosica. Thick arrow shows
the course of process. Thin arrow shows
the- manner of action. Broken arrow shows
the process or action which is not’ examined
yet.

FOKME (Jo) OB 7A3HE IBOKES, TH4

Table 3-5 Comparlsons of the stand transpiration. Transplratlon rate (J) was measured during
the day on 3 July and at 13:00 on 4 July. Stand- transplratlon (Js) was calculated
with the transpiration rate and leaf biomass. .

Daily transpiration'(7/3) Transpiration rate (7/4)

Stand v :
J (kg kg™ day™')  J(mm day~') J(g kg™t s7')  Js(g m= 87"
A 85.090 b. 6728 2.8305 0.022383
B - 52.939 -2.1785 1.1363 -0.046762
1.0688 1.6702

c 50.539 0.035324
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