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The change of water parameters in Tefraena mongolica with season and habitat
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Abstract; The change of water parameters ( ¥, ¥** | ROWC™ , RWC™ ,AWC,V,/V, and £™ ) in Tetraena mongolica with
season and habitat was studied by means of press-volume technique. The results showed as follows: (1) Tetraena mongolica
is of low ¥**, low ¥, high AWC and high V,/V,, which shows that Tetraena mongolica is of strong ability of drought
tolerance. (2) The seasonal change of ¥** , ¥ and ™ showed May > July > September. And the AWC,V,/V, showed May
< July < September. The drought tolerance of Tetraena mongolica continuously enhanced with season. This seasonal change
is Tesponse to the phonological thythm of plant. (3) The ordination analysis for drought tolerance of Tetraena mongolica in
upland, hill, tableland, high plain, terrace was finished. The level of drought-tolerance among the five habitats above
decreased in the following order: high plain and terrace > upland > tableland > hill. Based on three measurements of water

parameters of Tetraena mongolica in five habitats in P-V curves, the cluster analysis of drought tolerance of Tetraena
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mongolica was finished. Tetraena mongolica in five habitats can be classified into two groups ; upland, hill and tableland is
one group, high plain and terrace is the other group. The variance analysis showed that three measurements of ¥ , ¥ and
AWC of Tetraena mongolica in high plain and terrace is lower than that of upland, hill and tableland. There are difference
in osmotic adjustment mechanism among five different habitats. Tetraena mongolica in high plain and terrace is of stronger
ability of osmosis adjustment by improving the concentration of cellular solute, but Tetraena mongolica in upland, hill and

tableland is of stronger ability of holding water (high AWC).

Key Words: Tetraena mongolica; press-volume technique; water parameters; seasonal change; different habitats; drought

tolerance

SR E R RO B B A AL B A R B AT, AR AP AR EEE N,
H R B E I P, BEE KRR O BB  E AR A Y SR L BHT A . BRI A —
WA YT A ¥ £ SR Y XE P R & 3 K . -8 AR (Tetraena mongolica ) SRR FERHE 2 A/
AR, PR BB TR =4, AR SR A R FARARR, EARERE LN+
FEI KA 1) 60 N AFBREYIZ — PSR AP R R L RAREREE X P RE Y K
RS TERE TS ERAOER ERTESREHERATTE X K EZERARME R, 04 AR7EX —H
XAERT HZE MY SHREZMELE R T —MHEILENKRXER, T TRRES AU KBS UEF SRR
AR R R DL, B AR B ARFRSERSS | R A A T 2 S B Y B T S /R 25 30 3 (X B8 O A 7K 2 A B AR 2
FHE BAF T VR E B EE - PY) AR BE AR S e v R84 28 SR i A
HETEXAGIEHEYEK . FRFAEYK S RICEIEEAE &K E XK E G G
KRGS B ETRBEERRAEYIH —FBESEK 2R, T TR IR K 2 4 R H R B R B8
SFAIXTK A HE I S BRI B H %, U I PV fhoRB KB H B LR

AR, PV HANEA YR SHEOHRC 2RI, BxHE X i — S B Y BT 2 ) 24T
T HBRRERANBIT, EMBBUE T — 2R AR B BR 20 b, 3R I 28
B ZE TR R R A AR TR S50 2 St BIR i N E R BRI R B K o FURRHE . M
P R R RN ERERNE SR, EAZIMYA S BER RS, T HWZ B 8 R3F
BEARFHI RN , B AR I EOR R AR R B B Br el 1< 2230 B 224 U R id 52 88 00 7T RE A RLAE R, B
{55 R R e A Rl I SRARTEAR R AR 5 AR 1 T TR R AR RIX K 235 SREGBURBR R WA R . BT, ASCER D
i XA R SR 5 AF R R NG RSN ERUTTRE AT, 2 H PV A NSRS A
5.7 A9 BBKABE(E" T . ROWC? RWC? AWC.V,/ Vol &™) B9Z45 25 (b A2k 3 8] 22 5 M AT B
R, AR —TE WUE AR X R 77 PTFEBER , AK 533 50 8 B R BR0 T B % 2K 7 i3 B4 52 1
FITERL , 22 T HOA PR BB Y Tef 4 S LR, AT D £ PR S AR M RO T 52 BB D AR e L AR 1 3R 456
SEOARLE KSR
1 ##5FEE
1.1 #setist

AR, RPN /NER, Bk 40 ~80cm, ERLIGE JEWR, 1 FAERKE R, M, IEREETE
Bk, /N BIBOGH AR T RS, A TR, 2R 4, REH 6 WEE KD 3mm, T B4 %,
RELBFAR R 4 73R, A RES AR P RD P REE, HHEFUMTNE. 6 A LAME.6 A
JRE 7 AHAEAE,8 AHEARM,O AMHREHB.
1.2 BIREXIE A RN

B IR TE PSR 2T B R R E N, WS KR RR WA ZX (E 106°35" ~107°25",N 39 °20” ~40°
15") ,fTBRA FEXBTHRE BT EAANEE X, ZRXKEESERE, AR TEREX, BATR
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Ta%E FETRERRNKRR, FEHAKER S2ERKEN12% ~16% ,FERH, =17Tn/s WRXHZE
30d DL LUV B RR,MER R, BERER, ZERKK FHERKEN 139. 8mm, FEERAHE),7 A
8 AW AKEKE S 2FEMKER 47% , FHZE LR N 3127. Tom, ZFEK B 23 15, RERBRME, ZF
KRR, BESAWE T, 2R ER, KB TRBRRY, 24 H B SREOES % 2792.2 h 4£F
BIEERN 9.8C, Wimikm A 39.4C, MRS N -32.6C, MEERIEEL 63.4C; BIHRECH
0.13,
1.3 HEEE

2006 4F 2R BN EFSMHATH LR, B RPRAR TR T WA R XA FHIE A HIEEELER, TR
43RBT X PO R A B S R , B T 40 A6 XY HLB B RIS L &3 B8 B IR RN IR 5 4N gAY
SRS RE . BAFEHE T GPS N7, S E (A E AEIR, ICR R RAIM T AR (£ 1),

®1 HHMRESME—ER

Table 1 Characters in research region

#EH-S Plot(No. ) SE{L Orientation ¥84& Altitude(m) A 38 4% 58 Environmental characters

. N 39°21'57" 1212 Rl BN BRA B FEEB IS AROR, LA FHUEFE Wk
E 106°53'43" BAE D E R E

) N 39°22'30" 1285 B HEONIRA ; FEEBAE AR, FAEMUE T BB B
E 106°53'52" L AERTFE. LR E

5 N 39°28'53" 1216 B R A R FEEF N SR BHRALD, EF BRI
E 106°53'31" FERE

4 N40°14'58" 1150 BOEE; AW TEHEANAAR B, REPHUBRTE S F.
E 107°05'36" HRFRHaP R E

5 N40°09'07" 1065 RS BN TEEE VNS ARAMGEE, MUK A H. S
E 106°54'44" M EHBREBRTFERE

1.4 RERERE S

KARERIVETE 2007 4E5 A.7 B.9 A b4, Wit EME P& AR E SR ERIF RN, ERErmSHIREN
5 KA Y T S 1] TR TR /A, BB REME VBB 3 A S0m x S0m B9RE Ty , 7B MEE T PABELEURE , &8 3
BEABEYCN 3, S NIRRT, RAER, 3 BVBRE B S R 430 , I B TREEK & (B
k7K 4MERSR ) , B B 1 3 % Py A 25 K F (0. 0001/200g ) FREUEE E , #EAT 22 TN B2 J5 B /MU DA
B KB DA AR, R R BB A T2 —BRIEMT K, BFANREMBRE R, REMR
FEMREAR PR 13 0 ~ 10 cm 110 ~30 em, EREHH 3, REHEHFFEMAB LN, SLHA 1/1000 5 X F
FREU Tt 5
1.5 SRk

RATET P A Hammel 3, ] 22 K2 ZLZ-5 BIE F7 5 HEAT S22 F0 P-V MR BGHIFE . BifE P-
V BRI B LR ER S RBUTE 0.997 VUL, HA A X R FITE 0. 999 LU b, FFERTL P-V lIARREL
KPRRBE: T (EMEKBRNERBES) (W (WA RSB RS ES) JROWC” (FIHhFEEN
BB KA &8 ) RWCY (W10H FBE 4y B AR ST &K 8 ) AWC(RAMAK M & &) V,/V, CREAK S
A KE B | ™ (40 M B R B ) e (x) (RIB R0 F FV (B AR HME) . BB EER
Excel2003 #fA1 SPSS13. 0 BAFX4 7K 43 % RBHHEATRIG AL FH, 3R I One-Way ANVOA J k4T 24
BT, R BERTEAREH S-N-K BB BT E A

SO U B S P B s SHE L AWC F1V,/V A B HS RS ENE N REEMXXR, RAL
K w () = (X ~Xuin) 7/ Kmex —Xuin) s ROWC? . RWC*F £™ 3 MBS RIFWENEH RRMEEXER, R
AR :0G) =1 = O ~Xuin)” Ko —Xein) » B x; BARKDBE 0 (x;) € Y 5FV=(1/7) Zulx,) o

AEWIEE S ERES, BA/NMEE L RHERHEAMENTEXE Sarpriu B F4M7 K F (0. 0001/200g)
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2.1 ZHBUESARREAFEE T E & KEREZETHEL

P& 1 50,5 S HEH 0 ~ 10em F1 10 ~30cm +3E &K BFEF TSI M — S, B 7 A4 >9 A
% >5 Rffre HEMTENT ABERT S BB A (P<0.05), #ELE¥EHIR)R 2007 FREmE5H
(4 B#5 B4 5.17,6.0 mm;6 A .7 BA4rH1% 114.2.12.8 mm,8 §.9 4319 37.4,14.4 mm) B
N, 6 AFETRE N 114. 2mm R 24FEFHER) 50.5% , R8T A HEESKERT 5 A9 Abr, ot
TEEKE SRR K

HS Plot —k— | ——2 ——3 —X—4 —X—>5
b 291 12 TR

e 9 The depth of soil 0~10cm The depth of soil 10~30cm
z 8 10 -
s 7
g o L
g Or
§ 51 6
T o4
%) N 4l X\X
3 - X X
41 2 9 X
® oL ¥ X
H

0 | I L 0 L L ‘

5H May 7H July 9H Sep 5H May 7H July 9H Sep

Bl HREAEFTEL

Fig.1 Seasonal changes of soil water content

T2 0 ~ 10cm 1 10 ~30cm HI3EF/KEHREFMFEZR BE (p <0.05) , #E— P LFH HELER
FWS AR TGS R AR R HREEN R —FHNE, 1 5253 51EFKEEERT45S
5(p<0.05); 1 5253 SZHEFRAEE 4 5.5 SZHMERARE, XREN4 5.5 SHBAR IR
VIR, HIEEROG VR, LIEGOKMEER T 1 5.2 5.3 SHB T IERRONHRA R, X0 TROW KR E
PSP REWHX WK, B R HIRBUKEA AR, BB DSk SERRA MR,
2.2 AR P-VHIZKDSEEETEN

EE%Z Efﬂlﬁ /l\étj%lm%*ﬂ(ﬁi}ﬁ W:m\q’ély\ RIS K BRKIBE S
ROWC;lp RWCzlp AWC.V./V. ﬂ] 8mum 5 H 7 H ﬂ] 9 H . Water potential in saturated point
S N Na 0 >

O FIABEE 4 B I RIS 3
é*ﬁﬁj?&i%@%ﬁ%_ﬁo Iﬁ Jﬂ: , —ﬁ%zﬁﬁﬂgi& , Bl 35 - ¥ Water potential in turgor loss point

AESMR A S BOBCE N EER , & B 1A A KA B HOE 3ot . b T
B WA A K B HRE T HoAs (e,
2.2.1 WAEKBIIBRBES v

RE KB R BES U [Tk
B BB 0 T 2 M R T AR BRI, B S AR O
SAIFLRERE G %, U (AR, 4 MR K,
e A MR R S S R

Z¥{E Values (-MPa)

2 00, IR ARG W (R T R T S S
RN 5 AHr( - 1.3031MPa) >7 A#( -1.5019MPa) T
>9 H 'ﬁ}( -1. 6590MP3) o ﬁ%ﬁﬁ%% ,3 /I\H ’fﬁ%‘i Fig.2 Seasonal changes of ¥ and W%

ﬁtlﬂgﬁ%ﬁ( P<0.05), m%*éﬁﬂﬂ}ﬁmglé\&kimﬁ 5 (1) ¥ Water potential in saturated point; (2) ¥ Water potential
Rt <7 At <9 Afh. MAKGHRAWERI B =
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Table 2 The seasonal change of water parameters in Tetraena mongolica in research region

1\}2, ﬁl ﬁf ¥( -Mpa) ¥} ( - Mpa) ROWC™(% ) RWC(%) AWC(% ) V.Y, &
5AH 1 1.1206 £0.1408¢  2.2817 £0.1126¢  60.96 +1.76a 89.53 £1.25ab 83.50+£2.34a  5.0622 £0.4804a 13.8285 +1.0328b
May 2 1.2837 £0.1235b  2.358 £0.1012¢ 53.98 £0.98b 91.44 11.44a 73.73£3.58b  4.4169 £0.3963b  14.1245 +1.1265b
3 1.2349 £0.1421b  2.2424 £0.0769¢  52.74+1.21b 88.87 +0.81b 78.2312.97b  4.2729 +£0.3725b  15.2003 +0.8874a
4 1.3958 £0.1127a  2.5883 £0.0987b  51.85+0.97b 89.34 +£1.07ab 70.53 £2.05¢  3.3612+0.2751c  12.9174 £0.9547¢
5 1.4804 £0.1063a  2.7026 £0.0792a  52.50 +2.05b 89.55 +1.02ab 65.9411.97d  2.8472+0.3966d 11.3218 £0.8247d
7H 1 1.342+£0.1392¢  2.528510.1324c¢  53.02 +0.86a 86.68 +1.45b 88.00+£2.21a  5.6273 £0.8725a  14.4360 +0.8435a
July 2 1.397 £0.1128¢ ~ 2.5494 £0.2125¢  49.95+0.73bc¢  87.45+1.38b 80.71 £2.26b  4.4262 £0.5784c  10.0590 £0.7752¢
3 1.499 +£0.1085b  2.5217 £0.1984c  47.77 £1.26¢ 89.38+1.17a 86.68 £1.95a  6.5077 £0.7312b  12.1820 £0.6941b
4 1.5667 £0.1284b  2.664 +0.1027b 46.06 +1.07¢ 83.30£1.34¢ 73.2912.67¢  2.8931+0.2765d  10.0220 +1.0126¢
5 1.7046 £0.1418a  2.7923 £0.2968a  50.86 +0.91b 84.76 +£0.96¢ 68.501£2.05¢c  4.1359 £0.4156c  8.9819 £0.9219d
947 1 1.5726 £0.0943¢  2.6995 £0.1052b  48.00+1.71a 82.40+£1.23b 85.37+£2.01a  5.879510.5924c  5.0838 £0.4463b
Sep 2 1.5451 £0.0785¢  2.6333 £0.1271b  46.72+1.82a 80.30 +0.88b 86.85+2.42a  7.4304 £0.4359a  9.1545 1£0.6728a
3 1.6082 £0.0562¢  2.6420 £0.0879b  46.01 +2.03a 85.87+1.07a 88.31+1.71a  7.3985+0.4627a  6.0953 £0.3679b
4 1.7266 £0.0926b  2.9834 £0.1461a  41.47+1.64b 83.65+1.12b 81.48 £2.66b  5.5584 +0.3831c  8.9960 £0.7425a
5 1.8426 £0.0615a  2.9844 £0.2162a  41.07 +1.02b 82.82 +£0.79b 77.93£1.93b  6.5108 £0.5716b  8.8772 £0.3159a

RI—FARRDNEFRFRA R AZREE(P<0.05), DI ESIRHN 3 & P-HILRETRSEU0FIME + AR (Mean + SE) Averages followed

by the same letters in the same column are not significantly different (P <0.05) ,and the Values in table are averages of parameters derived from P-V curve

PR /K BRI B B 5% Water potential in saturated point W2 46 5 BE 43 B {32 %% . Water potential in turgor loss point ROWC™ 3]
T R BE 4 S B I AE 38 3% 7K & & : Relative osmotic water content in turgor loss point RWC™ ¥4 5t BE 4y BB 1138 35 KA X & 7K & : Relative water
content in turgor loss point AWC [5t /M& K B 4%} & & ; Relative content of apoplastic water V,/V, B#/K 5 B B 7K B9 Eb{E : bound water/ free water £™=

KRR B Maximum hulk modulus of elasticity

2.2.2 WIRREESERESES TP

VIR REE S BB BB S T IR B R B E e, W MR SE) , R A B
FENTRE TREENBE, TR0, vF @R RMYH Rk AT, v R, 5
WE VPR R . P ERBE T U P AR K S B

W PR 2 T, WD AA R B A B I R B . W E I B
WS EOEE RS RER NS AR
( =2.4346MPa) >7 B3 ( =2.6112MPa) >9 B 13
( -2.7885MPa) , 20T EM,3 MAM PP EZ
S BE(P<0.05), PU-A 7KL 440 M pI 38 2 Tt Ak
WHBESIRES .7 B9 AMBEWiHEE, K v @ik
P SR SR WA AT R 9 B >7 B >5 A#,
2.2.3 WHGFEEESNES BB B KA & B (ROWC™) 5§
kXK & (RWC™)

ROWC™ 1 RWC™ R B~ M LBk 2 B9 7K 43 R B0 48
o —MBIA N, W HE R B B I BB KA X & &
ROWC™{EFIAENT 75 K B RWC™ (AR , 7 90 ML) 2. Tt
IKAMEE BE SR . ROWC™ (A1 RWC™ (E FR 3R T 1%
SR R A REE S B S K R E— R b R
T Y R R T B B 1

A 3 T, KBS S RS A R

WA R EE A B BB KR & B

ROWC™ Relative osmotic water content

in turgor loss point

O RGOS X &k &

RWC " Relative water content in turgor loss point

120

100

80

60

BHH Values (%)

40

20

5H May

7H July

9H Sep

B3 ROWC™F RWC*iZE¥2k
Fig.3 Seasonal changes of ROWC® and RWC*

(1) ROWC" Relative osmotic water content in turgor loss point; (2)

RWC? Relative water content in turgor loss point
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WEEY AL B T . ROWCERIN S5 A0 (54.40% ) >7 Ay (49.53% ) >9 HA3(44.65% ) ;RWC™
185 A4 (89.75% ) >7 Ay (86.31%) >9 A4H(83.01% ) , 2Ty 24313 , ROWC (57 3 B HrRIZR
Y EBE RWCES Ay57 A9 A ERBE(P<0.05)H7 AM9 AMAEE, 75 AMERY,
ROWC™ %1 RWC {3 e K Bl , XN T UL R B &7 (8, 18R T RSN A8 B 5 R & B MR IEH
it R RE S WIREAE K K& B BRG], ROWCY (5 2 T % 15 /R B BA R & BRI, i 6 H &
W, (BARIEA XIRE , ROWC™ Fl RWC™ {E 5 ¥ I R 1R 25 K, B /8 N PRI s 52 15 55 i 15 4
MIRE,

2.2.4  FRAMAEKEIHER & B (AWC) FIREK 5 B Bk HE(V,/V,)

JRAMAKEIAE ST & B AWC B—A BT B4R o AWC R — R BE I B BT, #KiE
ZEFMFHILE B RSEAEHBRT ,AWC B, 4 AR5 B 2 %, Tk B8 5t iss , 1 91 B9 40
BEMEEsR, — B8, REK58EKILE(V,/V,) REHEYHEER, SEMYRERRNRE K58
B E™

& 4 T 51,AWC {EFI Va/ Vo (T RA —30tk, HEBE Y ELHNE EANEEAWC ERE
H5 B(74.39%) <7 B3(79.43% ) <9 B3(83.99% ) ,V./V, EM K5 B#r(3.9921) <7 F43(4.7180)
<9 F13(6.5555) , & Z5RW ,AWCE3 MR EREHEE, V..V, H3 T MAHERBEE(P<
0.05) . XULHAFRAMEKHXTSE AWC M4 KS BH/KWE V,/V, (BRES B .7 B9 Am&EEEXR,
R R, 9 BOEYEE R R RAMOKHEX S BMRRNREKS B BKHE, XA R FHEMAH
ZUKHRTE, RRILERES

100 —

8 - . a
A a S ¢ o
5 S 80 I P
;j 6 b = e . ‘
=

|5 B 60
%y ﬁﬂ'
H K40
o 3 =
r 2
% g
®; =
® 0 | ] & 0

5H May 7H July 9H Sep 5H May 7H July 9H Sep

B4 AWCHV,/V, HFEFHE
Fig.4 Seasonal changes of AWC and V,/V,

AWC Relative content of apoplastic water; V,/V, Bound water/ free water

2.2.5 HMERKHEMEE

2 B B VR AR T A TR MR B & TR, & DR—NEE TR T RS R BEAR R (2™)
Hen g MO BE (O M BT o o™ (E AR R, 2R 40 MO BE AR IR BE , SN R, A A0 AR R K, T
PN

HIE S LA, WEAR o™ BEMES T EUEETEN, RN 5 A6 (13.4785) >7 F4r(11.1361)
>9 A (7.6414) . 2T £ RN, ™ B 3 N AHER R BE(P <0.05) . WHMUAARBIHR MRS
HT A9 AGEVANERT RIS ENEIBERT .
2.3 WA P-V K SEAE R RZ R

U ERGEFRNEAREK SIS EET AR ERM b LB R AR &K IS B 2R, 25 51%
5 At A9 A ARESAHT NEARESKISEBUEIHET T 20, HREW,S AT A
1.9 ABKSBE T WP ROWC RWC? AWC.V,/V, o™ FEA i 2 43 B2 (P <0.05) o #E—25H)
ZEWBAR(FR2)FRYS MEMNSARKISH EFEREER . T W AWK PO A FER LR

hitp : //www. ecologica. cn



12 4 G 2 PUE A (Tetraena mongolica) K5 SRR EFIM £ 6085

KBS ES KA TERECERE BT EX 5 A
A AR RHEETH, R ETIH RSN KIS
BAREEET TR /D, B3R 3 WTH,5
MER, REEERNEIN S A,55>45>35
>25>157 Br,55>45>35>25>1%5,9
A,45>55>35>258>15, R,34MAHY
BI-FHHERS5 545 >35>25>15, AEsl
FRGEFRE > BB > &3 > K,

¥E2 95 5.7 5.9 AMKGSERBECES T

g

o

R e

BEATRIOIT 2 3 A A B BE — B 45 R, a0 3L SH May T8 uly 5 Sep
BN B2 8.3 853, kA% 4 E,

5 EN—%, RN B KB 6 Fim). WA A% B5 ™HFERHE

RESB BT AL A A AR LA F S IR & LI BB AR Fig. 5 Scasonal changes of 5™

&™ Maximum hulk modulus of elasticity

B REERB Oy NS K& BREN B RE
1212m LA ko B JSARHM AT AL AR A7 7E LA T SRR R BEREON BRI BE RBVE OV U & K + B ERE B
ST BARILE 1150m LLF,

£3 ZFAMKKSSREMESTHER

Table3 The comprehensive appraisal of water parameters in three months

A {# Month I H Ttem FE Plot(No. )
1 2 3 4 5

5 A May B A TEHIE (FV) 0.4546 0.4968 0.5090 0.6307 0. 6666
BRI ERE T (HEF) 5 4 3 2 1

7 A July BRI SPEHIE (FY) 0.3527 0.3814 0.4384 0.6001 0.6077
BRI ERE T (HEF) 5 4 3 2 1

9 A Sep B A TERUE (FV) 0.3989 0.4350 0.4655 0.6111 0.5892
BRI ERE T (HF) 5 4 3 1 2

BEMLE & PFHIE Fuzzy comprehensive value( FV) ; {5 ERE /) (HEFF) Ability to maintain turgor (Sequence)

%t5 By B9 A& KSBE (K 2) WA LKBRETHTZMT, SR EW3 MEH ¢F A,
VAR AWC EIER N BRBEMRT A X5 A BEV,/V, BERT A2K,7 A B X RWC? BEKT
A 2,9 Ay B 2 ROWC” BEMT A 2, MIBLKIBEHHER TS, B FrEH P04 AR H R 40 M fr Fe B
KEEMAMOKEWREEBT A, T A HHE B BHEH A BRI RIMEKHEX & &,

3 itig
3.1 WAAKGSEET HERHEERT

BARAAPHEENEYEERRNSMHEEZEZHRRENE, AFREIMXEE-NMETERREX
UHBEL[BER RN -2 BaNSEaH, ZRXEHERER D, X R 139. 8 mm, TIEHELE RN
3217. Tom , R FEF I 23 522 . X ERK S BOE YRR B R 7, i RAE YA AT KR
KA, YRS EIGFET” o EIIfI A K K TR oA R BeE R P AR R K 405 B, T B
B RGN R, TAERE BNTEAREE L, ATEBEAET , REEYRARE—EWEE, TR
BAEKNYHED R, SFRPHKETRENA WA SREREEE T ERE T PURER AEY B ERE T
B L R i 2

— AT S i a s AR Rt AR SR RROK 2 MBI RS S R BB S TR A B E A
FP L AE KBRS B CEMI R B BB TP R B T R4 S b T
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Yy VT RE A B MR BE LA R R A B K B9 BB D 95 J Rescaled distance cluster combine
B, WAARR v (55 ¥ RS A7 A9 A
AETREAR,9 A ATIL-A R ¥ fH( -1.5451 ~ -1.8426
MPa) W% {8 ( —2.6333 ~ —2.9844MPa) B, X 5%
2ECIEPFRBERWH 9 MYPEERKKSXES
Bt v (B P A, 5 AT I T R DA R
¥ {8 ( - 1.61MPa) 7l " {8 ( - 2. 58MPa) M, i 5
VHEERDDE BYE AFE P EEEIL ZFEEHE.
UHA. DA FXWAEH LB BR1%. 585 30R
DO e TR T B X B B AG E YD AT R 50X
LB K KA ¥ {H (- 1. 43 MPa), ¥ {
( —1.8 MPa) #H H. B BARMK , 3X 35680 19 & R RE B K
J& AN T EK S BB DR, X BREA Y & AR B 558
KTFRERERE. S BMREBERK, 2 RH, FWH
2, TEEKEREME, MPEARELTERS,
VHEHRBE MK EN R RME, X —B Y A
FERE, Bm ) v (RN E BN ARk BB, 8
BB, RIEMY 5 AR &R SEKAER Be ARERNESARRMBRYES N RAREE

E‘J iﬂfﬁ%ﬂﬁ iﬂfﬁ“o 7 H {ﬁé&ﬁﬂ%,%mﬁiﬁﬁﬂ, :I'_i Fig. 6 System cluster of @p capacity of Tetraena mongolica in
MO KR N KRR, B IE (AR e A e e

ZEREAEFRINEE , P06 PRSI SRR EE RS . 9 R IvHEE £ KR TR INE, YA RS, AR
B, B v EREE. REEYT S AT SEY R EERERE YR (AR R
BB TE) . FEXNNAERTBEERRER(AITER) K, AHTETESEENAREATER
BIRF 7T RGFS A dubiEn, mTE s R R T RE RS BRI A AR T i Y Rk B 9 B & AP
v REWERZ —, A—FH, NgAR AWCEM V,/V, HETELRE —F0E, AWC HEH N 5 Afh
(74.39% ) <7 B43(79.43% ) <9 B43(83.99% ) ,V,/V, K 5 B#r(3.9921) <7 B#3(5.5180) <9 F#
(6.5555) » X5ZEHRE" BRI MM AWC {5 (45% ) TN AWC (H(17.2% ) LU BER, 525
&I T SR S TR R INEA K BB R AWC V,/V, {B(59.51% ,1.4872) \BE AWC.V,/V, {8
(51.99% ,1.3047) A5 e BEA B EE , X UAHA 1Y & AR LA XK 5 B SREERE 158, R RK B RB ) K, TEHF 8210
T2, RA BRI FKRE S APLBK BB 1 , 2= B 19 A AR [R) 4B i) 200 M SR A SRR 9 1k B B A B R ) Kk v e
BAABBKYTRENERS. BTXRNSEEBRK, BN EEEE, 5 AHhEYLTERD,AWC A
MV,/V B TAERKERME, WM T AR & 5, RS ERKERKMBEAR A&, AERSE
K, & A B A S RE BB ARAKE , AWC (670 V,/V, (HE KB SHE , B B T P SRR s, A TRk 3
KRS R, XOTEYE S A RIPREEE R, HIAAEKRTIRES, WA ARETT AN K R ESF
POk BEEWREITR BT, RRHILRERE .

Noy-Meir #1 Ginzburg & Weatherley 1§t , FEE 4R SKEFKEW TR, &AM HRABMEEHANR
HERERE RS "™, o™ EME, T 0 B IR AR , PR B/ 2 2, A 40 A SR, ek
Ko AR ™ WENELAEERE,S A >7 A >9 Ay, BIEEE AR ETE/N, 104 AR KA
BEET L IRE T, RIGERRE ISR T . 5 AMEAARLETEREKE ™ Bk, 41 Bk IR A8, 4 4 3
BIS, RREENRARS MEEEKE SHBRME, HSREAN TR ,9 AmERFRAMASR FRY
21 B BE RN = B 2H R M | 3R R TR W 40 MR AE SR SR8 T RBAE e B 48 , DA 458 40 Ffd BB % 4 4 =5 1 B2 R 3F
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T T T

—T <
%
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B L 40 LR

2 IR, f DA AR KK S O ER TE AWC E.V,/V, LR ™ BT M A w40, i
BAEREE S A7 A9 AMEEHEN, REER N EHHE, XA YRS SHYEKEEN
HRAYE, BSWEGHER—3, TSR T Ok RE AR (7 6y >9 A6 >5 B4 BEWHBH
¥R, X—PIRGERSEERE P T R0 L XA AT A T B AT AR AR K S 2 5OR
PER UEEE BT B X R R B SRR RS S A R R B—H
.5 ABER LR, RS KB TAEKE SR, RIS A EMEEFE R, K 26 HHZRN R
5, N2 HA R X SEA SRR, TR RSB AAMBEN LR AN EEREZ —,

3.2 A AKSSEESRIE R

DUA 7K S ity 3 g B A, A TYER 1000 ~ 1300m A B4 7 A L B0 155 30 1L AT L B 3t , X
R TSR EHHX 70— X BAE S T B2, M 5B R BB T —FH EEN M X R,
BFSMAR KB, DUA ARREE £ M BB B MY RS FR L R SHE , Wil BB Y Hf 5 a)3%
R E A RGERERT B P EAMERL , BT ULE SRS,

ASCHEBUK L & H B B PR AR 5 MARRAEE A A GBI xS, R 38 R0y
xS AMEIAAR S A4 B9 B4 3 RIUEK S B HES TN, Bl —BHRERS B4 5
>35>25>1 5 XU AARKSSEAEEERGEES, S AN ESE A AR ST R AR,
BVE > FRBE > &3 > K1, 5 BT B9 B4 3 WIE KB BIHTRAELE REV KL E
BR A HUA—K(A 2K) T BB MR BRI —K(B %), MEMER, FEERER,3MAH
U E O E T AWC [HIFEB N B X BERT A %,5 BB B K V,/V, BERT A %, XHHARFEEN
BAREIB BT HLEIABE SR 5], A 55 A T SR 15 TR 5 D 5 AR 2 R 0 AR 5 R B P B TR Ak i
Bl 7 , JHAk P S8 3 1 20 B VR AT B VR T B B R s AR B R AR L L BRI S I A AR B B R
B BRAMAK AT & B, B SR K B ST AL K B T

A3t S AMEEHE IS KBRS AT B9 B4 3 WIESR TR 0 ~ 10cm il 10 ~30cm
HWERHN1E2E3EBEETIE5S5 S, MARBIEET BS54 R —TE WA AR EHREY
X RAHPIERRD, A KM HEEFTE METE DEANES B R DR YRR T HSHBES
F B AshEH, SXUIHT A 50 LK A FFE A BER T B 25k,

HEALE N RAEYIE B AR AW 58 AR  EATRE IR A R, FRASE A AT RHERE BRI
BIARF R ET R S REE L ERE SESESHTFEESTNER,S NUA AR R E T b4 5
AR | 1 YRR R, ST TR KA DR SR ER TFHARRE, A SR N
Gl & MR R BE , BETE 25703 VU A R BEVE , Y HROM S 5 78 , B DS UM R R A X e T R AT R KU
Z TSR BIEHIRA VTSR ZHX , BB Ak 42K, 31 LR K 880, B AT LR L 518
7, NTIA RS Rk R IR A R, B RAEMnTE B IR, BEE KR 0 A R FIE EREvE , Ly
HUBRE, B, TR EZ , FH T LSRN ERE. Bt B XIS ARG HETRERE
B, B B 2R T2 TR RE KT A 258, 7RI 2 E R LT 2 E , B 2RI Ak
MRERNNERE —EEEREETANEREENIE . SRR KA MPH AR BECRIX 4375 2R
LI A SIS, T S e A R A e M R L2 A AT , B = A B AT 4B R T L84 25 )
SR, T B T RFE L FoB M X 350 MO0 T TR s 5 WK Y, BT DA & 1 2 B 40
WEBIE, FORRRA L, T E RO A RS WA B R A AR DR, s
U7 5 DU A R SR R AR K B M D T O A AR X S5 I e AR R K A B T B R AT A R

O =0 2REWNE RS KREMENRRIIE. ARS RFEBLEAIE3,2007
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B SBARA I _E AR B9 AR R—ARIE T B AR HIFRIR

i EFTR, BRI AREIB E T HLRIAN 2R HA R, BT USRS X FAEBR R AR R
e, R A ALE R P, AR AR 22 57 S B T WA AR AR 7 T 9 04K, R R AR 3R 0 5 AR B 7K 20 A AL
5 LK o A AR s R LA TE L, TR B B B AR B K - A IR PR, X R AL R 25 R
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