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A T b T U A B i, DA e 3 b v
% 1290~1 400 m; 4F /K it 72.4~115.9 mm, 475 %
12 2 020~3 900 mm; 4FH Tl 6.1~8.4 °C, =Rl 22
7.9~25.2 °C, 4 H I [A] 2 873.4~3 073.5 h, L&
150~162 d; A FHKiH 2.4 m-s™, ZAEFH R KH
$26.3 d, Vb2 H AL 25 d; IR A VD0 R BE T 15
AT SV 1L A KD B AR A 90% , A 10% £ A+
AYZ M T A A RIS £ OREREE - AR
P S 7 Y s = SO = Y 1 R S 2T D
BATEWALY R F, FEA B R AR (Nitraria
tangutorum) . Z KM ( Tamarix ramosissima) 93
Jil (Nitraria sphaerocarpa) . 5¢ 1t V0 £ 2 (Calligo-
num mongolicum) . )N (Kalidium foliatum) V5
(Artemisia sphaerocephalla) .21 1) (Reamuria soong-
orica) i 3 fil (Oxytropis aciphylla) ¥y 7% %3 3 JL,
(Caragana korshinskii) 12 #2 (Haloxylon ammoden-
dron) . % T (Zygophyllum xanthoxylum ) . 5 5 JbK B
(Ephedra przewalskii) . & 5 #1 # (Lycium rutheni-
cum) Y& 5E R (Alhagi maurorum) | 7 5 (Phragmites
communis) 1K (Agriophyllum pungens) | 112538

¥ (Halogeton glomeratus) . 1.5 (Bassia dasyphyl-
la) 3% 8¢5 (Peganum nigellastrum) \fi|V»3% (Salso-
la ruthenica) 5% i HU5Z ( Corispermumhepta mongoli-
cum) W8 % (Suaeda glauca) . Vv W H 3k (Echinops
gmelini) J&E3 (Salsola collina) EALWIAS ( Limo-
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nium aureum ) 5S¢ B 3 (Zygophyllum fabago) . Vb
¥ (Stipa glareosa) i % (Leymus secalinus) J 1
¥ (Achnatherum splendens) . Vi 1A F] V. 2L (Polygo-
num sibiricum) & H ¥ (Glycyrrhiza uralensis) . KAE
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Fig.1 A map of study areas of typical plant species in
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3.1 HATEEYTE S EURE

LT N A 1 R - v RN A1 - K e S €T S
H i 0 M K R R KA AF . 20 128 50—60 4F
UK, B A 20T i3k rp LT i B 480 3 b R K
WG, 1R KA A 1~3 m B 2 PRTES 38 9 15 m
DIN, TR5U B &, KA R ) T8 A FIK AR
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Table 1 The characteristics on 10 typical desert plant distribution and change in Minqin desert area for 60 a
FF MR 20 {42 60 4FF Lo i FHAE A WEESATIX LI R
IEVEE JoARRR . R KA AR 1~3 m,  HEEEIRA HLW LR ER SRR MR OK LR B SR 2 %
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R WO SR 5 D DX SR LIRS A, T 20 R T DX ol 2 A 3
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Table 2 The distribution and growth characteristics of Phragmites australis

in mid-lower reaches of Shiyang River water-shed area

i AT I3 X 5k SPAHEIE  AEHBEE SR/ % JE AR

1 WRKIBFERH A RN R RZKIE Y oS 80~90 FERR 5 1~1.5 m B &, KN 58, 7671
o) ANy

2 e R E RN h ST wE-RR 50~86 FERRERIN, 155 0.5~0.8 m, -4, 16 )7
i i Ml R

30 BmEESATERM FUHEBUKR I E L Tk 25~45 FERREE /N, W Fr /N HRAE /DS 4k

4 FIhgr A HH AMB 7K I 5 2 [ v Hb o S 25~65 FERR =, R 5, AP IRER AT

5 VX R OROT SR e X FRs 15~35 PR 1~1.0 m, M K BT

6 IRV E R IR IR I VD RN i X TR A& 5~20 FERRIE/IN, 155 0.15~0.3 m, AR R0 AR 12, iE

2 RIS VAR N

R3 60 aKRRENDHAFIOXEN BRMBERLTERL

Table 3 The growth condition of Tamarix ramosissima and Nitraria tangutorum populations in 60 a

. e PRl Hvs

/m o /em I3 SRR R o /em o34 5 AR R T RAE i 1%
1950 1.00~2.24  150~280 ZEEMIHESTE YOALAME B BN A 25~70  ZHEN R UG, BT RE TR, A K 35~65
AEAR E %, UH g i B
1970 2.93~5.53  120~250 VPIXZRERMIVM L AIER BEME,  20~60  VPIX 2~3 m i B VA A AL A 25~45
AR HRHEEARI D A BIRARPET TR A GRS LN RS ST YN
1990 10.11~16.58 80~150 VPV KZ , 2R ALl iR SR 20~45  VhIXIEE ) i, A s Bt 5~30
AR R B A AR BRI & A, 4t I a8, FEALI i, 45 5 kNl g

57ROV A, AR R R IR 45590 T AR TR R

2010 22.55~23.10 50~120 VPIXEZEEMIVMEC AL R AR, —  18~40  VPIXIEE V) A EALRG N B AR 5~25
AR SR AN I AL SERBUKR  HE & A B, A K55, 2 FEAL, A KRR K 0T 3

BT B B IR Ul R A 2 0 W Bk
x4 BAFARESH . TIEHEBEINSHEERKFE

Table 4 The distribution and growth investigation of Kalidium foliatum in

mid-lower reaches of Shiyang River water-shed area

P RS S X 3 IYAERAE AR /% A 25 I PEARAE
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JTUE ] N NAITEA IR IS A S N
2 EEHREEHERTUR R RO R E R BRI X e 5~10 FERRAREE /)N D JFAE 45 52
5

3 PIXEJUR R KRR B BB X - A 15~35 BRI 15~30 cm, MR B3 , TP AESE
pra g A H

4 WIS X ERTUR R KA R A S B IX R 5~20 FERRIE /N BR 5 10~20 cm, i/,

FEAESE S e i b -

5 pLgaEERTUR RN LA B T - 25~85 FERR - A AN S S

(OGS K=/

VRIS ERAL, DA IR AR vy —SER AR B RV B ARAER R
Az GRERE GESE TS R PSR LLRPAE (Rl ERBUL U BRIV SCRE R R AR B ST

I &



55 6 1] LEZGEE

1960—2021 4= RV X 10 Fh HLRY i AR M0 A AR (L R RAE 25

2001

180 T

N
| U\/\A

2000 2005 2010 2005 2020
4y

K2 20 ask RENVFEREK AL

Fig.2 Annual precipitation change in 20 a in Minqin

BEMLA: I, BARTE —SRESE P O fE A R, HI R
FRREIEEIG K A a3 B WA BN+ 2D RD BV
(EPIRSAR IS A 3737 ECE SR AR 5 /A AR 1 133N
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HOIE 28565 A VD 1554 VD A T SR 5 ) A T B
HEVEDY S LA B 1R KO R B, 16 42 254
e W e % B — S R R B R A ) A A P
SRy - AN EE IR U IR S I 5 Wk T
JEE ARG, 11 AR RR 2 B AV 320 W 1 A, R AR 34
FEXEIN, AR B, HAER-B 23 26~30 km &b A
SRR B A 1 ST T 1~3 km, HifH]
rh /DN SR B TR N AR KT B, — 2 B RV B
NUPAT,, HADFE S TRARARL , 3R 90 BB SR R B PR
M
324 AIBRBRHFEFTIFE

A1 2 R R R IR A 20 148 60 A AR Hr I
GE N TARBARE VD ARAEMATEEA 1 mx1 m,
I mx2 m.1.5 mx2 m.2 mx3 m.2 mx4 m%¢, B}
KR, REZH & A K 2] 1.5~2.5 m, 56 5 1.30~
2.70 mx1.3~2.5 m, 80 4 {8 M N /K 7 T K 2 6.5~
6.9 m Je AR AR AR B R A g, LR RO T
PEEE B E A ERAE T KR A R 4y
WA AS RS R BT X MR R 2 % 1
570 Bk - hm? M VP IX 1 200 B - hm > (AEFE K & 130~
150 mm) , AlER%E AR AE K. AR R, RENTVD X MR
£ L2 mx4 m 2.5 mx4 m BRFTHE AR, K, L)
AR R, 5~10 a5 IR | HEAET- B4 ; MiTE
KRBT ANTP X 2 mx2~4 m S 2 £ vE AR A (]

4ERE KB /mm

16 m 8 m RIS AT AR AR, 2630 F AR R T,
HARE VE MRS i o AR, BEE L 7KObK I 780
FYDAF AR ST H S0, BRI MR AR5 L 0.2 77
~0.5xJ7 hm? % & , B Bl X V0 PR EL e i R Bl v
DR RN TR, TERGA 7.0 7 hm? L)L #43 1X
SRR AR ST RE 38 58, IR SR MRS i, v HE A
PS8 VAN RPN WY WP SRS i A= DAL 7

3.3 #ABFTEEVMEERIAR

HAr, b & R E T 2 5y Eib & &, W
Y IXAW YR, PR 20D BEERRR B SE A i AR 4
MERBFY R, WE WP 5 T MR KN 8 A
A, e T B A ) 2= AR A T 22 B30 AT )
AL TR AR, RN A K BRI EAZE S T
B> AR 55 R TR BV R AR AT
AN ) DX e g LR A P A K e B R Y A
I AR AR 2 5 8 - 1) 97.0,18.0 em AT 36.0% .
6.7%; £ M 203.0, 30.6 cm Fl1 60.8%. 11.3%; b &
71.4.6.0 cm fi1 17.7%.0.75% ; B HLFR #5 50.3 .15.0 cm
H18.2% .4.6%; L7 49.1.5.0 cm F119.6% .2.8%; £ I
JIX38.0.20.0 cm 123.5%.10.2%; 704544 115.0.35.0 cm
H113.1%.2.3%; % F 105.0.31.0 cm F1 6.1%., 1.5%;
e #8 245.0.87.0 cm F125.0% . 4.1%., 1% 2B A A 4=
B T Hb A DX AR SE A ) A S B TR A R A
AR 25 5 WL, 0 A 05 DR 1728 A %) 2B 23 I Pk 4%
(3RS,

4 g

S RRES i ot SR PN | R T e R N s A
TR R, T T b R R AR R | Bl
S RAL SR R TR KA R i 1) VD AL
K HOR g MoK AR VR AR T )
A U VW RA R SRR AR A SR
B R R R B AR 90% (1 TD S G RE RN VD
WAL 151 10% 2247 B9 2RI, B SR A e P e L
K AEZE K R W TR 2O R
P35 R B TS UL R A B s AR
5 60%~90% ; Hi T KA 1~3 m X fifi + 32 £ 73754k,
DU RS ORE BN 3 TOTCSE R R IS &
R BT 35 ) 50%~80% ; 76 HL T /K A7 3~5 m [X i)
PR B R R BN AR R E R
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Table S A typical shrub plant population investigation at different desert lands
in mid-lower reaches of Shiyang water-shed area
MR HAbFEA LA
4 Hb SRR
PR em PR % CFHEEem PIESEE% OPHEE/em PIBEEE%
113 [ 7E VAL 2 m 34.06+11.96 8.20+4.92 48.87+30.81 10.91+5.10 13.00+4.52 5.93+3.23
[ 7E VDAL 3 m 41.12+26.13 7.00+2.87 39.71£13.19 7.95+£3.01 7.29+5.21 3.27£2.28
FEH B LMD 73.00+29.87 23.90+8.72 13.23+7.65 8.74+4.62 10.00+4.18 5.46+4.24
AL RED 52.00+10.37 50.28+7.98 15.07+12.51 2.52+2.30 10.00+4.18 1.64+1.16
i SFRLVb 51.09+20.77 15.10+1.96 25.51+12.53 23.08+4.63 9.00+6.14 0.2040.10
P VDAL 3 m 49.11+18.55 9.47+0.49 25.00+17.56 9.57+0.65 10.31+7.11 3.10+1.96
JER R B LREEDAL2 m 39.72+22.07 7.20£0.91 27.08+13.93 9.60+1.93 2.96+1.41 1.30+1.19
TR T b 40.19+21.15 5.68+0.89 36.45+15.11 11.72+2.56 3.25+0.50 1.87+0.54
EAR 1 TR e 21.57£15.06 4.08+1.07 13.79+7.58 3.34+1.18 4724221 1.26+£0.46
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The change characteristics of 10 typical desert plant populations
in Minqin desert area in 1960 to 2021

Man Duoqing, Tang Jinnian, Yang Xuemei, Li Delu, Guo Shujiang, Chen Fang, Ding Feng
(Mingin National Station for Desert Steppe Ecosystem Studies / Gansu Desert Plant Engineering Research Center, Gansu
Desert Control Research Institute, Lanzhou 730070, China)

Abstract: This paper describes the distribution and change characteristics of 10 typical desert plant populations
for 60a in Minqin desert area through investigation and research in the middle and lower reaches of Shiyang Riv-
er water shed area. The results are as follows: with the long-run hydro-eco-environment deterioration, vegetation
has changed from the original marsh, meadow vegetation to the sand, xerophyte direction. Some plant species
disappeared, desertification process and vegetation evolution speeded up, and desert vegetation changed obvi-
ously. The key populations of Phragmites communis, Tamarix ramosissima and Kalidium foliatum have been de-
teriorated systemically, and which grows better only at river and lake banks and oasis fringes, now. Nitraria
tangutorum has become into the largest natural population, which was instead of Tamarix ramosissima. Howev-
er, some occurred degradation and their shrub sandbags activated. Artemisia arenaria, Calligonum mongolicum
and Zygophy!llum xanthoxylum in the rain-fed desert are developing and degrading with precipitation fluctuation;
Ephedra przewalskii and Reamuria soongorica which belong to the super-xerophyte have been developing in the
desert vegetation deteriorated process; Man-made shrub forest of Haloxylon ammodendron has been developing
to a more bigger population which is near to the Nitraria tangutorum population, and occurred self-alienation
and degradation, eco-function increased obviously. With the eco-water increases under the integrated program
implementation in the middle and lower reaches of the water-shed area, ground water-table rises up in some sur-
roundings, micro-wetland formed and their eco-positive development in recent years. However, ground water-ta-
ble still decreases in the most desert areas, desertification develops continue. The research will provide some sci-
entific and technological support for vegetation evolution, eco-restoration and eco-safety in the process of ecolog-
ical change in inland River basin.

Key words: desert areas in Minqin; typical desert plants; species population change



