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WE BN ARBBEMERBEE UANSAN WY BENERKRESEFHENES T, BRNTLERE. () WS
AEKBREMIFEASERXWRKEL012.12) > ZHERHWEE L (10.62) > FHREMEE L (3.10g) > FBRMFE K+
(2.59). AI—#X AR WEANERELKBEZABREER(p=0.05), AR XBR LI HEAMNERKRBZRHAT+IBEHNE
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An analysis of ecological adaptability on Tetraena mongolica Maxim populations
YANG Chi, ZHI Ying-Biao, ZHENG Rong  ( The Department of Ecology and Environmental Science, Inner Mongolia University , Hohhot, 010021,
China) . Acta Ecologica Sinica ,2006,26(1) :91 ~ 96.

Abstract : This study was conducted from May, 2002 to September, 2063 by comparing the growth of Tetraena mongolica Maxim in
ex situ seeding area and analyzing the adaptabilities of T. mongolica to soil and climate factors. Some results were shown below:
Firstly rank of T. mongolica growth was Dongsheng soil in Wuhai area (12.17g) , local soil in Wuhai area (10.57g) , Wuhai soil
in Dongsheng area (3.10g) , and local soil in Dongsheng area (2.59g) . There was no significant difference among soil derived
from the same area in terms of the amount of growth (p0.05) . However, the growth of T. mongolica showed more significant
difference in the same soil from different areas, Consequently, the survival of T. mongolica was most likely to be determined by
climate other than by soil. Secondly content of available N, P, and K showed significant differences between T. mongolica
distribution area and their ex situ conservation area. However it contributed little to the growth of T. mongolica. The amount of 9
kinds of trace elements was higher in T. mongolica than in soil, which suggested that this plant had the ability to accumulate trace
elements. Therefore the content of 9 trace elements although they showed significant differences. Impacted little on the survival
and growth of T. mongolica There were significant differences between T. mongolica distribution area and their ex situ
conservation area in annual mean precipitation (157.89 < 381.48mm, p < 0.05), monthly mean precipitation (p <0.05),
annual mean temperature (9.84 > 6.16C, p < 0.05), monthly mean temperature (p=<0.05), warm index (97.6467 >
68.2267,p <0.05), cold index ( - 39,5200 < - 53.1200, p < 0.05), humidity index (1.6151 < 5.6610,p < 0.05), and
integrated index of precipitation and temperature (13.6031 < 32.6013, p<0.05). In the distribution area of T. mongolica, the

mean day-to-night difference in surface atmosphere temperature is around 12°C. However, this difference for surface soil
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temperature reaches to about 35%C due to large amount of middle-fine sand and coarse sand in soil profile. In ex situ conservation
area the prevalent soil is chestnut soil containing some clay. The difference in surface soil temperature is very low. Therefore
although the day-to-night difference in surface atmosphere temperature is around 10°C which is almost the same as that in T.
mongolica distribution area.

Key words: Tetraena mongolica populations; ecological adaptability; habitat fitness

EYERUHARNELRCLSEBIMAY RSN NMEHFRMERRPOHE. THERRPERR
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ARFEHNHMXRREATERAREXN - MR, BREP S HEF (WK Tetraena mongolica
Maxim, ¥4 3 Ammopiptanthus mongolicus , ¥ B Potaninia mongolica Maxim, 2 H £ Helianthemum soongricum
Schrenk , M 4L %} Reaumuria trigyna Maxim, 2 %% Tugarinovia mongolica Lijin %5 ) $UFh 22 9% B f5 48 4 T 32 B 6
PG AN

BT AN AR KAREDFEROASEST Bk, e RKEFE 2R NFTZE =,
EERKRMET LR ERRBIN  BERNTIHEF LR RBUSEENER, FEME? —HE
BrRFEBIERNMB. X 7 RES B TR T ISR, B 98 V0 545 £ 57t R A0 A4 5058 B HE e Aot 4
BRIENERE E 0BT, X YRR §IE B A YR A S 8 B X R — A R R B A
T, 45 308 A& AR A 4], 38 2 ot 10 6 K 9 A= 28538 07 43 7 3R B 1 S /R 45 35 X 9 4 R EEME RO R AE
1 BRAE | |
1.1 R

F2002 FHNEASAEZ MW TELURHER L (0~ 0m) BB FRREFTARARRKEY
400km H9S B, B SR P RS S A RE £ (0 ~ 40em) IEF T EIIK , AU ERBHEIKELR, S
#o4 NN NXTEFRY 4x6m” , BHE 2K, T 2002 45 AEMEE AR T, £ E 615 0 —Bmt a8, %
2~3 W, URIESHEHBE, NEHUE, TERBARMRK, Wb EKER LN, LW HEFY
157.89mm, AR X 4F 3 381.48mm. F| 2002 4F 10 A M, A KRE BT, FHIAFA L, 2003 9 A Mo
BANE LEARABR AR B ERNTOSAEKE,

1.2 HEAMBESHRS5RBAED R KBS 5 ZRE

THEFRAWEAMBEAIAXNLETEEAZLXAMEREHTHTELX SREX HEHK;
FMEPXHRER . BKH LSRR S 4, 4R BB EERE, REFREN 0~ 10,10 ~20.20
~30.30 ~ 40cm F1 40 ~ 50¢m.,

YRR T 2002 R B S/ AN AABCKABRBHTHT BLR S 5ER BEHFKX,H5R
BREFELE~I0FANAEARRKAMYELSE(HFEREHRRIGE)  FEENEBERTFELHSE.
1.3 FANEN®

{88 R WFX-1F,B, FLF B YR B AF-610A JRF2% ) 6 1% X . UVIKONB10 % #h-7T WL 43 ¥ J6 B i ;
F1 JP303 AR 4

THERPARE BB E DTPA B, TR 4 68 B B (WFX-1F2B2 JR& T 1R Wi 43 Y6 6 B
W) s B E Bk RR-E W R LA (NY/TI49-1990) ; H B4 N E MR- B M B 18, 1R 5 (JP303 1R i%
AR 5 W B M SE < JRF B0t R (AF-610A JFF 3060 46 M : IR TR W04 6 )6 B ¥ (GB/T13884-92)
FETFUE: HRRBEEE. FNETAREET 4 MEAASFRH—NTHEREK 5 MRK WKL
MHUBRTRIE. BTHRRUEINER.

MYRERBOWEFER L. S50 T FAREETEHARNREMSER Z HHIOMHBETRAE,
grERNEI ERE.,


http://www.cqvip.com

D000 http://www.cqvip.com]

134 B % WEAMR A BEMYE 93

1.4 SEFFEHWE SHXERRTE

MABRRX (28 REWSREEXATERIRRIKL G W (AN BNA)1971 ~ 2000 FHICF. B
ERMERN  EREATTHSREBERESEREL MBS EKRZE (Sem, 10em, 15¢cm . 20cm, 40cm,
80cm) JFEK B F MBI #(%, HE T Kin BB EH" HAHEY FRE BEEE KREEGHFHE

ﬁ[”:
(1) BEBEEH (W) Wl = > (ti -5)
A, e, ARTF SCTHAHR.
(2) EAEE(CD cr=%(5-1)
AP,y HMT SCHANR,
(3) 3% (ATR) ART = (MTWM - MTCM)
A, MTWM Jy 5% B V3B &, MTCM A E% A-FHRE.
(4) WIEIE B (HI) HI = PIWI
AH, P HEREKE (mm), W HEBEE.
(5) K#EEETHE(S) S = >0.18r,/1.045°
A, HHBEKE (mm), ¢ FAFPFHBRE

2 WEERIH

2.1 RMEHMRHBRLK

MELFTUBERY A EXARLHEANEARERBEZHBRE LR (p=0.05), A F# XHR L%
BRAEKBRZ HHETSBENER(p<0.01), NEREKEREYITF A SEXHRET(12.12¢) > &
EX R SEL(10.62g) > KBEXK 2 1+ (3.10g) > FRE XM A B 1(2.59%),

ME2 FEUERY FRRXANLERNEREAFEIRAER, L HENA. N 2PREEEFEZR(p=
0.05), MiHM NEX P EBKHERELER(p<0.05), U LEHEENSBERGRRIENEREENRE
E:3:0F: Z4H

®l SHREFMEMEAERRE(TE gH)
Table 1 The growth of individual T . mongolica in Wuhal and Dongsheng area(DW, g/ind. )

56 A B X Dongsheng area ¥ X Wuhai area
o KA+ S 5t AR Bt +
Dongsheng soil Wuhai soil Wuhai soil Dongsheng soil
B + ARHEE Mean £ SD 2.5892 +2,4022a 3.1032 £ 2.6734a 10,6225 £ 9,1509¢ 12.1175 + 5.2186¢
%2 GMEKSHEME RN NSRS
Table 2 Sofl attributes in Wuhai and Dongsheng area'*’
HYLE 2N HWHN &P ¥ p 2K H¥ K
lf B iigfﬂ *f&f,ﬂ SOM Total N Available N Total P Available P Total K Available K
e ' egetation (%)  (x10°%) (%) (x10°%) (%) (x10°%) (%)
KX ®HEL MR R
Dongsheng Choamnt soil Typical stoppe 0.6111a  0.0325a 36.3a 0.0615a 2.8 1.7579 59.1a
gRK WARE TR ' :
Wahai Light brown soil  Desert steppe 0.6288a 0.0421a  51.3b  0,0734a 3.9b 116.1b

2.2 VIR ASE AT |
2.2.1 MHBEEN AE2RTUEH, MAAMERAFHLLRX HENENFE . &N LPRAERE
R HEENENP EXKHEEEER XLAER - BEARLHANAREK B AIREER, K
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REAFFRRHFLREMEREZENE T BENES AR P T — 194, B3 2 £ 3 & 45
ARMEGEHEREN, SBAERBENEREFHNBREENLRME. |
BAEAARAHTRATHEBRR T HIMHETRSBSHANRE LS BRHLERE" Y W& AS
7K + F CuMn.Zn F1 Mo AR S BENTFRELBMBRRER RN THME, B AR BETHR :
B ;T Fe SBANSE L MEH SR 16.1%, KER WK 66.8% , BB T A RSB FM;Se 19
2BRALELEN 4 .4% FHXLEN 121.2% EGEFRLEN51.7%:C HLBRRTERER T AR L
MUREEEE L BOEHSRAT., BEIH/REHMBE NA KRS K LW Cu.Fe.Mn.Zn.B.Mo.Se.Co.
CEIMEBTET,RBNSBER SR TEALEEHSBAT, MEBFRER +BTH S RAT
W HETESETEN RO TSR, RRAEFHAARNANHK L5 Mo WA RS RET L HME
ARERSBERE.

®x3 AEHETWIEBRTRTBRILE
Table 3 The content of trace elements in different soils {mg/kg)

- HEER MER L H HNER W O 58 RHBRFE
;E# Meadow steppe Desert soils Available content T. mongolica distribution area Ex situ conservation area
race s F1H .0 X Core area T 2 1) Mount Qianli
element A B A .. A B
Critical value A B A B

Cu 26.00 0.98 20.00 1.13 0.20 20.4 1.01 13.80 0.60 13.30 0.75

Fe 2.87 28.4 6.78 6.71 4.50 2,12 6.99 1.78 3.57 1.96 13.68
Mu 940.0 10.9 580.0 9.40 3.00 283.0 5.09 257.0 3.68 299.0 8.55

Zn 87.0 0.73 57.0 0.62 0.5 52.9 0.83 54.1 0.51 46.2 0.89

B 54.0 0.62 33.4 1.11 0.5 157.3 0.65 128.9 0.71 138.5 1.46

Mo 2.40 0.16 0.70 0.13 0.15 0.38 0.11 0.56 0.05 0.34 0.19

Se 0.23 0.10 0.16 0.07 0.05

Co 11.8 16.3 11.84 13.94

Cl 121.0 136.80 72.04

A £M Total;B FHHE Available

MERSAXEGRMUBRPEXZEIMIEHRBTRRAER AHTHEAREKTHHETERIEYR
FEHRIWEHE, EIIEERNEETERAREER, L BUEBETESERRE N A RBE 54 & 6 R #)

HF,

MNEBRATMUBERESGAREBIHBETCRSBEMOF T . NEAERTH F-SRERTEREREY ., H
RFREEFREY. GNSERTEHAUEFEEY MM NSERTESHANEREY . I NSERT
—BHEYHAREEFHY B S RERTEAEFRHEY AR EFHY;Se M CONETRER TRIEEFMH
;T Mo S EFKTREEFHEY .

BMARAEREZSHTHEAEKHBETERIRNT B Mn R THYEF UK ES , FeZn 7l Cu HEH
FHYEFHLIRE, B Fe.C M ER TRHABEYILFPTEN TSR 411 Fe.CuMn.Se. Mo 1 CI 8 :
HEYETHHK, RE Zn.B.Co BT BK, -

MEARSHPRERF (A BEK BEEE) E&MEEREY T THENHEBETESEMLL, M2 :
TR CuZn MEEMBE ;MUK Fe-Mn HEEBM; TTE Mo .Se A EREE—F,

MEARSGHX LBEEEHE HEIOMHBTEMESAZE MAHEYEF IHTERNIERETAT
THRITHERE, REAESRERTETESESSLXAENEAY(BEREERAY) KK, Z25 10
PTRESRER BRABEEREERIBI N EHITENERIFL, b O] AR, A A R L BHE T
ENSBREMNSREKHHAAET,
2.2.2 MKMEERFHEN KREMNKSTHESEREAYEENSARFIEMNRHNETF. MESF, !
MERGHXAMFHREPRK RAERETERAANMESRIFXERBATP X ZEEFHEK 157.89mm ‘:
<381.48mm ZR AR (p<0.05), EAFHEAXEREE(p<0.05), FATVHBRELREE ; 2FSHEAR
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ZURRBER ERHEHL BABHEAARGEETFEREREE; IS AP ARARKRFHRIBBERR
ERANERE BERABEHRBRPRERKZHRNBERBENE ICEAL, BEHTAH KR ROM
B R — M LA AR AU RS G xRS (BRFRS 1) , M RHRIPRBRRS 6 —E L BIRRRL & &, BT
PAHREREHRBBRERBEZRNENATRURPXHNHRMBERRZ.

£4 TRARTDEARAWSHSRAENEBTR SRR
Table 4 The comparison of trace element content between different grassland plants and T.mongolica (mg/kg)

K Type JT ¥R Element

Fe Cu Mn Zn B Se Co Mo
B ) 5 KA Y Meadow steppe plant 158 7.65 37.03 38.56 14.27 1.36
SR H [F A4 Typical steppe plant 249 7.18 34.90 42.14 15.01 0.79
Fi 5 R MY Desert steppe plant 871.68 11.23 56.50 16.48 0.17 0.66
Pl $iL % FE B 48 Alashan Desert plant 707.93 21.22 67.38 37.23 0.09 0.37 0.56
P& AL T. mongolica seedling 414.22 29,98 30.01 25.83 .32 0.35 0.97 0.52
P& A BB T. mongolica plant 379.76 25,93 28.99 26.94 43.93 0.23 1.17 0.35
I Bk 3 XM B Forages in Dongsheng 405.84 10.32 39.03 13.79 0.12 0.39

£5 ENAXSHESRERPENMA AR BRSCEETRERKIFE
Table 5 The list of precipitation, temperature, and day-and-night difference in temperature of surface atmosphere in areas of T. mongolica

distribution and of ex situ conservation

’

P& 7K #8647 (mm) AEIER(T) BRBERE(C)
Precipitation Temperature Day-and-night difference in temperature

5% R B R 5% b3

Wuhat Dongsheng Wuhai Dongsheng Wuhai Dongsheng
4 ¥ 1 Annual mean 157.89 £41.84a  381.48x103.21b  9.84:0.84a 6.16£0.79b  12.64+0.49 10.71 £ 0.41b
1 § 1 Jan. mean 1.44+2.24a 2.08+2.98a -8.39£1.91a -10.49+1.69b 12.781.19a 9.84+0.65b
2 A ¥#J Feb. mean 2.76£2.99a 4.68+5.12b -4.00£2.21a -7.17+2.71b  13.04£1.43a 10.16 + 1.04b
3 A¥3# Mar. mean 3.88+7.10a 10.76 + 11.29b 3.64£2.17a -0.54+1.18b 12.91%1.20a 10.61 + 1.06b
4 5 ¥ Apr. mean 4.4716.09 11.43 + 12.99b 12.01+1.59 7.74+1.64b  13.60:0.81a 12.21£0.93a
5 A -1 May mean 11.96+12.45a  25.84£23.24b 18.84 £ 1.11a 14.57+£1.08b 13.32:0.9%a 12.37 £ 0.90a
6 A1 Jun. mean 19.26+14.00a 44,94 £30.22b 23,7120.89a 19.12£0.94b 12.84:0.87a 11.97+0.80a
7 A3 Jul. mean 41.59+30.79a  105.69 + 50.96b 25.75+1.158 21,05+£0.01b 12.12+0.80a 10.83 + 0.85a
8 AFH Aug. mean 41.66+£23.68a  105.56 + 63.61b 23.79 + 1.09a 19.12+1.23b  11.69:0.62a 10.17£0.99a
9 A ¥ Sep. mean 21.63+15.31a  44.76 £ 22.94b 18.10+1.19a 13.78 +1.31b  12.35+1.10a 10.62+0.93b
10 A ¥ 3 Oct. mean 8.50+6.50 19.40 £ 16.33 10.02 +1.38a 6.76+1.36b  12.87:1.14a 10.47 £ 0.8%
11 A ¥3J Nov. mean 2.5044.03a 5.55+6.82b 1.39+3.47a  -1.69+1.79b  12.28+0.9a 9.80+0.76b
12 A ¥ Dec. mean 1.32£2.36a 1.29+1.52a ~5.96+2.41a  -8.30£2.05b 11.63x1.10a 9.41 +0.62b

Y2 1818 3 Humidity index
BB Warm index
FEV B Cold index

1.6151 +0.4471b

K #456 B FHEE Integrated index

5.6610+ 1.6473a

97.6467 + 5.2156a
-39.5200 + 6.6391b
13.6031 = 3.3982b

68.2267 + 5.7526b
- 53,1200+ 5.8915a
32.6013 +7.7350a

FETTE IR 2 T X S5 55 4 T & KA K TR TR I 45  150mm 2247 B MRk RUBEK 1O 4.7 40 0 B 00 22
ERFFIA A KT R, b FIAABRR T REMK N EMERGRE TRANMEMRBREE,
B, U8 A KRS H 4 M.,

W, A 1057 0 GRS 0 1 0K B JBOR B9 D 4 AR 23 7 (X 0 i 61K B L 25 4 R (LB S AR S R

RIS 75
3 &

3.0 P FIA LR EHEFRG 2 AR A AL K BT 0 B RK KRS (12.120/8) > SIBKH0 5%
+(10.62g/8) > FRME K B 559 + (3. 10g/8F) > R IR MR £ (2.59g/8k ) , BAEH LR % RARS R RO 575
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REERLHERKBEIRA, BBEERSREFN ERERS L REGRRIENS REFRFE, HEH
FERSBEN

3.2 WAEASRRERMBRAPXZHOM I AMBTRAFTLER HETHAKRAEKRPHBETREREY
RTFLHETHARE, RANEANMBTERAAERER L EMERRSETR NS ARG SERHR
wHEF.
3.3 NAASGEERBRVRZALAFHREEREE  2FNBAREULBRER BLHELE
HEEMKASZARTHEEEREE A KFEHRBBEERRBRERF KR, XTEER BRI A Z R H
REEFZ—.
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