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Table 1 The canparson ofmain areattypes of seed plnts genera between the arid-vally scrubs i the
upper reaches of M injiang river and neighboring regions
%o % % %o %
26 / 36 / 32 / 25 / 81 /
50 290. 6 151 51.2 169 7.3 3 2.9 552 44. 4
109 64. 5 125 42. 4 59 25.2 79 75. 2 580 46. 6
8 4.7 5 2.0 3 1.2 21 20. 0 40 3.2
2 1.2 13 4.4 3 1.3 2 1.9 72 5. 8
( ) 169 100 294 100 234 100 105 100 1244 100
195 330 266 130 1325
1.2 ,
[15 22]
: <1000 o
m 2 2 2
[15 22] (
2) [3-7]
( 2)

,, 1981
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[24 25]
[4- 7, 24- 26]
, ( 23 4)
[15 22] [15 22]
[26]

[23]

2 — 1.2)
Tablk 2 The scrub relations between the arid valleys in the upper reaches ofM injiang river with the arid valleys in the upper

readhes of Three river{ Nujiang Lancangjing and Jinsha jiang rivers) and the steppe-desert region in Northem China

Convolbulus tragacanthoides
A sterothamnus entra li-a sia ticaw
N itraria tangutorun

N itraria sibirica

o O g o -

Ajania a dvilleoides
Ceraoides arborescens

Artem isia gm elinii

C O o o o o oo

P hragm ites australis
Bauhinia brachycampa
Ceralbstigm am nus

C. willn otianum

Indgofera kniecilota
Buddleja cripa
Jasninum humilk vax microphy lkm
O stean eles sdw ernae
Lep od emn is microphy lla

Excoeairia acerifolia

O U9 9 0 U U U U U U 9 9o oo og

O U O O U9 Qo oo oo

Pulicaria crysantha

Sophora davidii D D

S. alopearbides D D
Caragana boisii D D
C. arborescens

Lycum dinensis D D

)

L. pouanmnii

o O O O

O stryopsis david iana D D
0. nobilis ED

Caryq teris forrestii ED
C. ghitinosa ED
C.mongholia D D
Prinsg ia wtilis D

P. unflora var serrata D D

P. unfflora var unfora D
Cotinus nana ED

C. szechuanensis ED

)

Amygdalus wngutica

A. mongolia D D

1)
2) (i the table): D = distrbution ; E= Eendemic



[20]

, 15
[ 16 17]
“ 7 (living
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(Pulicaria chrysaniha )
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Tabk 3 The canpositon of the genera and species of shrubs i ten ©omations of arid-valley scrubs

Ct Aa Ac Cg As  Ag Sd At 0d Cs

1 Cosn opo litan 1 1 1 1 1 1 1 1 1 3 3
Convolulus 1
1. 2-3 2
C. tragacanthoides AY I Ss 4
Rhamnus 1
2. 2
R. maxinow iziana 1 Rm 2
Sophora 1
3. 1 1-2 2 1- 2 2 1-4 1-2 2
S.davidit I 11 S \ 11 I \ 1Y 1 Sp 7
11 N. T enp erate 2 1 2 4 2 7 7 5 8 12 17
Arten isia 1
4. 2 1- 2 1 2-4 1-2 1-2 1-2 1-2
A. gmelinii I 11 11 \ \ v v 11 Sh 12
A ster 1
5. 1-2 1 2 2-3 1 1-2
A. snithianus I 11 11 \ I Il Sh 1
Berberis 1
6. 2 2 1-2 1 1-2
B. aggregata 11 I I I 1 Sp 5
Coruaria 1
7. 1-2
C. nealensis 11 Lg 6
Cotinu s 1
8. 2 1 2-4
C. sechuanensis 11 I A% Lg 3
Cotoneaster 4
9. 1
C. aam inatus I Lg 8
10. 2
C. aatffolies 1 Lg 2
11 2
C.micrphyllus 1 Lg 9
12. 2-3
C.zabelit 1 Lg 6
E lneagnu s 1
13. 1 1-3
E.unbelata 1 mn Lg 10
Lonicera 1
14. 1-2 1-2 5
L.pileia 1 mn Sh
Quercus 1
15. 1
Q. baronii 11 St 6
Rosa 2
16. 2 1
R. laevigata 1 11 Sp 11
17. 1 2 1-2
R. multibra ctea ta I 1 mn Sp 1
Salw 1
18. 1
Salix sp 11 Lg 1
Spiraea 2
19. 1-2
S. japonica var acum naia I Sh 11
20. 1
S. yunnanensis I Sh 1
11 E. A sia
And N. America 1 1 2 1 1 3 3
Abelia 1
21. 1
A.bfflora I Lg 2
Le pedeza 1
22. 2 1 1 2
L. floribunda I S I 11 Sm 2
Desn odum 1
23. 1-2 2
D . oxyphy lbum I 1 Sh 10
V. OdWord
Ten perate 1 1 1 2 1 3 2 3 3
Am ygdalus 1
1) Fomaton Ct= Convolwlus tragacanthoides Ajania achilloides A c= Asterotham nus centra li-a siaticus Cg= Cary teris glitinosa A s= A sier sni-
thianus Ag=Artenisia gm elinit Sd= Sophora davidii A t=Amygdalus tangutica; Od = Ostry@ sis davidiana; Cs= Cotinus szechuan en sis.
2) 4 The code nanes of species distrbution reg on see the table 4.
3) I I IIL IV, V = Presence degrees ;L 2 3,4 5= Coverage degrees ; S= A only quadrat 1
4) The code names of gecies habit Lg= Large shub ;s Lw= Lov shmb ; Rs= R anose shrub ; Sb= Subshrub
; Sh= Shnb ; Sm = Small shub ; Sp = Spinous shrub ; Ss= Spous subshrub ; St= Sprout ;Tr=

Trailing shnb



3)

Ct Aa Ac Cg As Ag Sd At 0d Cs
24. 1-2 2-3
A. angutica I Vv Lg 1
E l$holkia
25. 2 1 1
E. frutiosa 11 I Sh 8
Puliaria 1
26. 1-2 1 1 2-3 1 -2 1-2 1-2
P. divrysantha I I S Vv I1 I 111 1 Sh 1
V. Tenperate Asia 1 1 1 1 1 1 2 3
A jania 2
27. 2-3 2-3 2 2 2
A . achillotd es I AY S I I Sh 2
28. 1-2
A . potaninii I Sbh 1
Campy btrop is
29. 1-2
C.w ilsonii v Lw 1
Vi
M edterranean, W. Asia to
C.Ash 1 1 1 1 2
Nitraria 2
30. 1
N. sibirica I Sh 4
31 1 1
N. tang utorum I I Sh 4
VII C.Ash 1 1 1 1 1 1 1
A sterotham nus 1
32. 1-2 1-2 3 1 1-2
A. centrali-a siat cus I 11 S 11 1 Sh 4
VI E. A sia 2 1 2 1 1 1 1 1 1 2 3
Caryop teris 2
33. 2 3- 4
C. glutinosa I A% Sh 3
34. 1 1 1 -2 2-3 1-2 1-2 2
C. tangutica I 1 11 \Y I Y 11 11 Sh 2
Fargesia 1
35. 3-4
F.nitida 11 St 5
KX. Endan © ©
China 1 1 1 1
O stryopsis 1
36. 1 2-4
0. davidiana I \ Lg 2
X
Trop. A sia to T rop. A frica 1 1 1 1 1 1 1 1 2 2
Perploa 1
37. 2
P. sap wm I Tr 13
Ceratostign a 1
38. 1-2 1-2 2 1 -2 1-2 1-2 1-2
C.m nus 1 1 S 11 I I v 1 Sm 8
X1
Trop. A sia to T rop. Australia 1 1 1 1
W kstroan ia 1
39. 2 2
W. stenophylla S I Sm 1
XII Pantropic 2 1 1 2 3 3 3 1 1 4 5
B auhinia 1
40. 2 2 2 1-2
B. brachyaapa I 11 I 111 Sh 5
Budd leja 1
41. 2
B. cripa I Lg 8
Indig ofera 2
42. 2 1
I. bungeana 11 11 Sh 7
43. 1-2 1-2 1 -2 2 1-2
I len ticelota 1 v S 11 11 I Sh 1
Ja s imum 1
44. 1 2 2 1-2 1
J. humile var microphy lim 11 11 I 1 1 Rm 1
X1 1 1
Trop. A sia to T rop. America 1
Sageretia
45. 1
S.pyaophylla I Lg 1
11 10 8 11 12 13 2 15 9 10 36
13 10 8 13 12 13 2 17 9 10 45
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) ( 234 )
( jyte ol
, ( ) 1.4.2 (Ajni achilleoides)
18 30- 32] (A jania) 30 . ,
1.4 , 28
45 36 22 et -
[24 23]
S, 12 (6 7 ) (5 6 -
) (Rosaceag 4 9 ) ,
36 13 S (234,
(25 , 2/3) (33 2/3), 1.4.3 (Asterohannu centrali-asiaticus)
(12 1/3) (17 (Asterothannus) 7 ,
2/5) (8 1/4) (9 L 5, t
, 1/5) ( 3) 10 ,
(6 ) (2 [24 24]
) (1) (1) ! .
( 3) ) ( 23
( 4) ( ) 4), ,
(12 ), (7
10 1.4.4 Caryopteris g utnosa
ryop g
Amygdalus tongutica Aster snithia— Caryopteris) 15 ,
Y8 £ Tyop
nus) (Ostryopsis davidé- , 12
ana ) (Ajania achilleoides) [4 617 33] (
(Sophora davd it ) 23477

( Cotnus sechuanensis )

(Caryqteris g lhanosa )
(Arten isia gm elinit)
(Comwolvulus tragacanthot es) (A ste—
othamnus cen tralt-asiaticus)  ( 34)
) ( )
(2
1.4.1 (Convolvulus tragacanthoides)
(Cowolmlus) 250 ,
[17 3] 8
[4 24 25]
(4 (
) ( )

( \[457101
) 2

(C.mongholica )
(C.forresti)

[34672535]

[4 34
/3415 22
1.4.5 (Aster sn ithianus )
(Aster) 500 ,

[17 3] 130



4 123)
Table4 The distrbution regions of the shrub species n arid-valky scrubs
Ct Aa Ac Cg As Ag Sd At 0d Cs %
1. ( )W. China 3 3 3 5 4 3 8 5 1 1 12 26. 7
2. W. toN. China 2 3 2 1 1 2 5 3 3 7 15. 6
3. Upper reaches of M i jiang river 1 1 1 1 1 2 4.4
4. W. China to C. A sia 3 3 1 2 1 4 89
5. W. toC. Chia 1 2 2 2 2 2 1 4 8.9
6. W. China © C. andN.
Chma 1 2 3 6.7
7 W. China o E. andN.
Chmna 1 1 1 2 1 1 1 1 1 1 2 4.4
- Sino-H mahya 1 1 1 1 2 2 3 1 8.9
W. China o India and
Buma 1 1 2.2
10. E. Asia to hdia 1 2 1 2 4.4
11 W. to E. Chia 1 2 2 4.4
12. E. A sia to Sbria 1 1 1 1 1 1 1 1 2.2
13. W. toNE. Chna 1 1 2.2

13 11 8 13 12 13 22 17 9 10 45 100

1) ( ):
W est Ching Including theW . Sichuan, N.Yunnan, SE. X izang NW. Guizou the border of S. Q inghai and Border of SW . Gansu.

2) 3 1) The fom ation nane see the footnote 1 i tablk 3.
3) 3 The species nane of shub see the table 3.
, (
3 4 (467
1.4.6 (A rien isia gm elinii)
(Arlanisu ) 360 , ,
, 200
(et 1.4.8 (Amygdalus tangutica )
) (Amygdalus) 40
[ 24 25
2 ( )
[47] 11 [4 6 17 33/
( 3 4), ,
1.4.7 (Sophora davidii) ( )
(Sophora) 80 ( ) (A.mongolica ),
73 [4 613 17 33 ( 2
3 4)/4 6 24 25/
, 1.4.9 ( Ostryopsis davidiana )
( 23 4) (O stryopsis ) 2, ,
( 2)[4 6 7]
(S.moorcrof iana )
, A. Franchet Cranea /36],
1883
(S.moorad tiana var. davidii Franchet)/ L , 139
[ 4628 35] [6]

2 2

[ 4] ( 2 3 4()/36717, 33]’
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1.4.10 (Cotinus szechuanensis) ,
(Cotinus) 5 (7 ), fas
2 4 , 13 ( (C . nana ) (
5)/3—717,3337,38] (Cooggygrla) 2 5)/467,37]
(Donets River) [39],

5 (Cotinus M ill ) [45 613, 3]
Table5 The geographical d stributin of the gemus C otinus M ill

1 C. am ericana E

2. C.velutina E
3. C. coggygria

3. var cgygria D D

vat parjolia E

3. vat pseud ocoggyg ria D D D

=1

3 var ovaljfolia

3, vat bakonyen sis

3, var pube scen s

3g. var cinerea D
3, var dhengkouensis

3 var g laucophy lla

4. C. sechuanensis
5

C.nana

o m=EOE OO
o]

5 8 1 1 1 1 4 1 2 1 1 1 1 1

: D= D istrbution , E= Endan ic s

1.5 (o) 3
10 (C .minus)
(C.willmotanum )

[3467 28 40]
( )

1.5.1 (Ceratostgma m nus) 1522]
( Ceratostgma ) 8
’ ( 3),
; ( 8 (8/10),
( (I~ 1) (1~2 )

) ; ( 3),

6)[43’;40j

-~
R
"

=

=

=1

]
th
—
—
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1.5.2 (Pulicarla chrysantha ) ( 4 000~ 4 600 m) (P . insignis)
(Pulicaria) 50 ,
[4 6 41]
2
, (P.prostrata) (P . salvfolia )
[4 628 41]
5 . ( )
46 17 28 33 41
7)/ / (P. chrysantha )
, 1 400~ 2 300 m
[15 24 31 32/
, 8
(8/10), (1~ 1) (2 )
6 (Ceratostigma Bunge) 146723640
Table6 The geographical distrbution of the genus Ceratostigma Bunge
1. C. p lim baginoide s D D D D
2 C apearinun D D
3. C. ulcinus D D
C. grifithii D D D D
- C.minus f.minus D D D D
5, C.m nus f. lasaensis E
6. C.wilt otianum b D D D D
7. C. abyssinicum E
8. C. spesiosa E
8 2 1 1 1 1 1 3 4 3 2 1 1 1
7 (Pulicara Gaern. ) (462840
Tabl 7  The geographical distrbution of the genus Pulicaria Gaertn. in China
1. P.prostrata D D D D D D D D
2. P. g naphalodes D D D D
3. P. sabjolia D D D
4. P. dirysantha D
5. P. insgnis D D
5 2 3 1 1 1
D D istrbution
1.5.3 (N itraru tangutorum ) ( (
. . 34713 1730 33
(N ttraria sibirica ) 8) l !
. . [4 13] [42]
(Nitrarw) 12, , ,
2
[ 43]
2 1 2

, 3 ( 4)
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[42]
( ) ( 56738)
[26] [34]
2 2
2
[20]
2
, ( Futicous
. [29]
, steppe Sen +savanna )
[& 30]
; ( ) ( 2) ;
31, 32 . . .
k3 “ (1 ving fossils) ”
[27, 30]
2
[30]
[24 25]
2
9
, !
9
2 .
, 2 070 m , ,
( . 2003 — : (419~ 591 mm)  70%
), (347~ 400 mm ), ,
[30]
2.7~ 3.0 , ,
8 (Nitrara L. ) [430]
Table 8 The geographical distrbution of the genusN itraria L. n China
1. N. Pamiric D
2. N . phaeroaapa D D D D
3. N . shoberi D
4. N . sibieica D D D D D D D D D D D D
5. N . praevisa D D
6. N . roboraw skit D D D D D
T. N. tangu torum D D D D D D D D D
7 1 2 1 4 6 5 4 4 2 1 2 1 1 1
D D istribution
3N 5 ’ 2 0"‘ 3 3 ’ ”
171
1 441
( 97 10)[ 1 )’ [1] “A”
? ( 1) ”
[ 45 46]
5 s
s ( « U 2
47-
, 5~7 , ) [ 1
( ) 9 , ( 11)
. 8- 11, 3 50
(W mnter drought scrubs) H I,
[ .
) ( M acchia)

( Summ er drought scubs)

[47- ®]
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Tabk 9 The clinatic elanents of arid-valleys in the upper reaches of M injiang river
2 10C / =
(C) (C) (mm hm= )
(m)
7 1
1449 127 219 2.4 251 4030 1858/516=3.6 1104/367=3.0 754/149= 5.1 1. 41 2. 48 6
1590 11.2 208 0.4 192 3293 1332/493=2.7 826/347=2.4 507/146= 3.5 1. 64 2.6 5
1690 — 223 1.7 — — — /419 — — 2. 86 3.29 9
1888 11.4 208 0.6 200 3410 1586/591=2.9 1030/400=2.6 556/191=2.9 1.72 2. 04 7
1449 11.2 208 0.4 192 3293 1332 1858 826- 1104 507- 754 1. 41 2.4 559
! ! ! ! ! ! /493~ 91 /347 400 /146 101 ! 1
1888 12.7 223 2.4 251 4030 =2.7- 3.6 =34-30 =29-51 2. 86 3.29
1) R (1951~ 1980 ) 1983
¥ ) (1448.5 ¢ % B Q5%
31* o 16, 1ow 31° 41
) i 17 E. 103° 51
0 =100 o] ri0
A 1
| ‘
40~ 80 104 80
¥ ] /
304 g
E /
25 i ' 5
. 4 ~40
/// 2 \ :\ ‘
8.6°Ci . A %
Fiz 1 The clmatic diagran of the arid-valleys n the upper reaches of M injang river
10 [1,44]1)
Table 10 The clmatic regbnalzation of arid valleys in upper reaches of M in jiang river
I
>10C (C)
(©)
1. 100~ 171 1 600 3 200~ 3 400 -30~-12~-6.0
2. 171~ 218 3 200~ 3 400 4 500~ 4 800 - 12~ -6.0~ 0.0
3. 50~ 180 12~ 17
4. 192~251 3293 4030 0.4~24 21~ 22
5. 218~239 4500~ 4 800 5 100~ 5 300 0.0~4.0
6. 180~ 350 18~ 24
L
(mm ) ( )
1. 360~ 550 1.0~ 1.6
2. 1.0~ 1.6
3. 419~ 591 2. 04~ 3.29 )
4. 200~ 450 1. 6~ 3.5
5. 1.6~ 5.0
6. 40~ 150 3.5~ 16.0
7. 5.0~ 15.0




14 25
11 149
Table 11 The clinatic contrasts betw een the ari-valleys in he upper reacies ofM injiang river and M ed ileranean reg ion
7 1
(<) (mm) (C) (m ) (mm) ( )
20.8~22. 3 93~ 108 0.4~ 2.4 419~ 591 149~ 191
22.0~28.0 2~ 23 5.0~ 120 500~ 750
~ 8.3 , S ,
3 ,
(0~ 40 an)
) ( ) ;
200~ 400m) ( ) ( 1300 ~ (I~ 11 N~V)
~1900m), (H 7.5~85), ( 13), -
(1% ~3%); :
1/1Q (0~ 20 4
an) 10 4
) ( (
)
. . ’ ( )
3% ~49% "t ,
75 ( : N—2 , ,
) ( 12) , ( 13 1~ 1 2
1964- 06- 1Q ~ V1D
, : 1964— V002 ,
lkm 1610m, () ,
, , 25°, ,
_ 2x4=8m’
120 an, . 4x4=16m°  5x5=25m’ :
,pH 7.5 ,
I ( ) ( ) [53 54]1)
Table 12 The sectional ch aracters ofm ountain graycinnam onic , ,
soil( alkaline) in arid valleys (
131~ 1t 2 I~ VI,
0~67 m 67~ 120 an 120~ 155 an > 155 an ( 13 NV~
V. 2 VI~ X), ,
pH 75 8.0 85 85 41
36 45
5% % 10% 2% 51 10 ’
= ( 34 (I~V )
( 1964 - 06— 10) (1~5 )

I
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534, (growth fom ( 3)
grow th habit) L8=%1, 10 ,
) | " |
4.2 ,
4.2.1 (51 ) ) ( )
4.2.2 (10 ) (
( )
(c= @) ( ) 51
(100- C = ) :
( 14),
C=2W/A+B) ( )
W= ( ) ( ),
;A= ;B = 7 «
;C= ( ) ( ) 7
(Relative net),
W=100 |, ( (3
)pW=0 |, , R Ag
Cc 0~ 100 100- C = Aa , Sd
( )[54.55 577 B
51 n(n-1)/2 - -
(=1275 ) , 1275 ( 13),
( 2), ( ),
>50% > 30% < 30% (13 I~ 1),
13 !
Table 13 The rehtions between the arid-vally scrbsw ith is waler and ferelity gradient of the wils
% —
E : )% 35.3 318 < 21.0 ~21.6 ~ 17.5 ~83
l
4. 13
1
3. 89
1
2. 62
1
226
1
1. 85
1
1. 49
AY - v - I 11 - 1
1) ) (
) 1984
1) ( ) ( ). 1964
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61 —22=22% (C) X. PUNIBRASIER (n =4, BEREEHI, TIE)

*62 —22 =24% (C) BuXIRHI64 5,3 4 C 2ZH =98 &3} |
AAG3 —22=17%(C) TFIEREH 61 8,625 ,3 4 CZH =93

* k A64 - —22 ~26%(C 76% ~92% W
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OO0O0O » #53 —42 =47% (C) FHAHH 53 5,34 C2ZM =020

0000 % A AS54 —19=13%(C) 30% ~49% *
OO++000+41 =63 =07%(C) VI FIHERBERER (n =4)
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0000 AFAO X & *x44 —01 =49% (C) 1% ~9% 4
OOOO X A*x OO A * %01 —13,19=58% (C) VIL ERERZE(n=10),

OOOOAFAOHA A x 902 14 =49% (C) JXIPEHL 02 8,9 4 C Z M1 =633 0 (o]

OO0OOA+AOOA A X x 903 —44 =35% (C) TWILAIFEH 01 & ,08 & 94 C ZH =519
QOO0 *+AOOAAA® X *04 —51=40%(C)
OOOOAOCAOCOA XX *®®A05 —44=39%(C)
OO0OATAOOA * &%k & %06 —78 =45% (C)
OOO0O0AFAOOAAX®® %k k%07 —14=50%(C)
OOOOAF+* OO AA XSO * & % 908 —14=46%(C)
OOO0OAF+AQOAAX® &k x k xW*09 —14=54%(C)

*+ACOAAACO XA X *x &% ¢10 -14=48%(C)
OOOOA$A:FOAA:FAA:FOO+AAAA11 309 =28% (C) VL. BHHBER(n=9)
OOOOAAAFOAAFAXFOOFH A xA®12 509=38%(C) SRk 12 5 84 C2H =350
OOOOAFX OO A Xk Sk AAxkkk®kkel3 01 =58%(C) WHAEM 11 5,84 C M =342
OOOOAFAOOAAX O X XA X+ O X xS x @14 01 =55%(C)

OOOOA+AFOAAFAXAOCAAA X XA X @ ¥ AIS —02=39%(C)
O00OA+HOO0AAFAAFOOTAAAA® *x & %16 —09=28%(C)
OOOOXAACOAAAAAAOTHAAAXAAAAAALT —51=46%(C)
O00O0®4+O+AAAAAFI+TAAAAG A A X A®x18 51 =34%(C)
OOOOKAKXAO Kk kA® kA kAXkk Ak kA kA kAAAI9 01 =58%(C)

AAAAAOTFOOFAAFHHF A+ Aa00AAFOAxF22 518=34%(C) V. NI HEHKBR(n=3)

0000404404+ AA+AAOA+OA+A+AOO A O+ %23 —37=36% (C) A2 52/ CZM=T4
00000000004+A44+00A00044+00 %4000 04+ A24 —36 =57% (C) WHKIFEH 23 5,24 C2ZM=70
OFO00ACAOCOF X AA+AAAXFAFHOOAF+AOCOOAXOOT6 —43=35% (C) IV. HiHIERER(n=4)
OO0O++0400+A A4++H+A A4+ O004++A O+ A A A x €77 —24 =40% (C) SEIFEH 78 5,3 4 C ZHM =147
O4O0+A+ACOAXAAAAFAXAAAAOOAAAHHA+O0® @78 —06 =45% (C) TEIAIREH 76 5,3 1> C ZH =141
O+AO4+0000+AAAAA+AFFHAAOOAAOOASAA+AAAATY —01,31 =28%(C
OOOOAOACOAAAXAAAAAAAAAOOXAAOOOAFOAAFFA2 31 =48%(C) Nl PEEEARR(n=1)
OOOOACACOAAAXAAAAAAAAXOCOXFOTF x4+ AAAA X3 -13=49%(C) I. HREKHHFRE(n=7)
0000000000444+00A0004+00A4+00004+0¢ 040 A A €32 24 =53%(C) SuXIFH32 5,61 C
000000000 04+4++0040004400A4+000 0440 *x OO+ A * €33 —24 =33% (C) ZFH =402
OO00O0FOAQOFAAAAAAFAFAAAQOOXAOOOOAAOGAAFAX® & X34 24=50%(C) TFIAIREH 36 5,
00000000004++A4+00A0004+00*4+0000AFOSOFO A Kk & k35 —24 =53%(C) 6 4 C ZM =385
0000000000 00 AOOO4+00*4+00004+0e0+0 A A¢Me ¢ 036 —24=57%(C)
0000000000440 0044+0000000A00000F+*xxOAOO A A * k k k *37 24 =40% (C)
000000000 OF+F+FO0OACOOFFFOAFOOOOFHOAOFOAAOAA XA AATI —34=38% (C) RHEILRER (n =5)
0000000000004+ 000A00004+00000000+00A0A0F+AAAFAAAAAT2 —35=29% (C) JRIFHH 71 & 4
0000000000 AAAFAOCAAOAFAAOAAAOOOAAAAAAAFAHAto 273 -15=29%(C) 4 C2ZH =231
OOO0OAFAOOAAAAAAOATAAAAAAAAAAAAATTAAAAAFTFAALAAAY® %74 —17=31%(C) TEIAIF Y

OOO0OAFAOCOAAAX X AF+AAXAXAAXAAX XA X *kFOOAAAAAAOCOAOOO S * % #75 —»13:44%(2%714 844
£ =215

2 10 51
Fig 2 The sem +matri of relative analysis between the quadrats 51( can positon of shrubs)
fran fomations 10 of arid-valley scrubs i the upper reachs ofM njnag river

4.2.3
n- 1
( typical quadrat),
( typical canmunity),
( 2)
( )
( 4), ( )
C )
n—1 C
n—1 c
3 ( ) Ci :71 (n=1 C , )=
Table 3 The rehtive net ofm ninun distance( diversity) Beween 231> 74  =215>72  =208> 75 = 204> 73

the each fomation m the ari-valley scrubs

© 1994-2012 China Academic Journal Electronic Publisl?ri#gs-%louse. All rights reserved. http://www.cnki.net
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Tabk 14 The m ax mum

10 (

)

sin ilarity and mininum dvesity beween ten fomations of he Arid-valky scrubs

ool o1o0® 93 94 100 74 91 100 100 100
Gl | sixe3loixes| — |22xe4|79x 62| — — —
00? od 53 60 54 88 85 84 78 80
—3 — | 42x53|64x51| 17x51|22x 51| 76x 51| 21x 53| 31 x 53| 74 x 51
07 47 At 51 56 75 65 82 71 70
63x% 41| 53x 42| = | 01x44| 19x43| 22x 43| 76x 43| 21x 43| 31 x 43| 75 x 43
96 40 49 sd 42 79 55 66 60 72
63% 10| 51% 04| 44x 01| = | 13x01|22x 05| 78x 06[ 21x 01|31 x01| 75 %01
00 46 44 58 A 66 73 58 51 56
— |six17[43x19|01x12| 28 | 22x 18] 78x 19| 21% 13| 31 x 13| 75 % 13
26 12 25 21 24 A 60 74 43 73
64x 22| 51x 22| 43x 22 05 x 22| 18x 22| =¥ | 77x 24| 21% 24| 36 x 24| T2 x 24
09 15 35 45 27 40 c 78 72 76
64x 79| 51x 76| 43 x 76| 06 x 78| 19x 78| 24x 77| =E | 21x 79| 31 x 79| 4 x 78
00 16 18 34 42 26 22 A 52 87
— |s3x21|43x21| 01 x21| 13x21| 24% 21| 79x 21| 2E |31x 21} 2 x21
00 22 29 40 49 57 28 46 A 62
— | 53x 31| 43x31] 01 x31| 13x32] 24%x 36| 79%x 31| 21x 31| 2% [ 71x34
00 20 30 28 44 27 24 13 38 ct
— | 53x75[43x75/01 x75| 13x75| 24x 72| 78x 74| 21x 72| 34 x 71| =
1) Fomaton 3, setheTable 3 2) sin ihrity 200% 3) Rehtive quadrat] 2 setheFig. 2]
4) Diversity < 100%
71 x 72  =67(C ) > > 19 =33> 17 =29
74 =58> 75 56> 73 =150 Sd . : 02 =533>08 =01
Aa. :32  =402> 36 = 385> 519> 09 =469>07 =455>03 =431> 10
35 =321>34 =320>33 =1309>31 =269 =424> 05 =410>06 =377>04 = 315
>37 =236 02 x08 =75>09
32 x36 =92>35 =33 >07 =71> 03 =62> 01 =10 = 60>
=71> 34 =67>31 =53>37 =48 05 =54>06 =43 > 04 =235
Ac : 21 1 At 44 = 128>42 = 114>
Cg. 178  =147>76 = 141> 77 43 =83>41 =73
=137>79 =173 44 x42  =52> 43
78 x76  =65> 71 =56 >41 =32
>79 =26 od. :52 = 121>53 = 120> 51
As. 122 =74>23 = 170> 24 = 104> 54 =85
= 58 52 x53 =61> 51
22 x23 =43>24 =32 > 54 =128
Ag 12 =350>11 = 342> 14 Cs. : 64 =98>62 =93> 61
=336>13 =317>18 =311>16 = 285> =90>63 =6l
15 =277>19 =1228> 1] =191 64 x62 =37=61
12 x15 =67>11 =60 > 63 =24
> 13 .. =50> 16, =40> 14 . =36> 18 =35 ( )




18 25
, 5 (Cag.As., At ,
0d, Cs) .1 (Ac) | ()
, 5/9 , 4
, 0 Sd=1/9 Aa 32 33 34 35 36 37 As 24
Aa=2/6 Ci=2/4 Ag=5/8 10 , 57 %, 43(
, 24. 4 (10/41 ), 1~ 5 14 23
, Ag 13 14 19 Sd 01 ;Ag 11 12 16
Sd 09 , 58%,
, n— 1 42 ( 14 23)
ne 1 Sd 02 07 08 09 10 Ag 14
( , 54%, 46( 14
) ( ) 23)
( Clinax) , Cs 61 62 63 64 As 22 ,
( ) ( ) ( 26 %, 74( 14
=100-C) ¢ ) ( ) 23)
( , 100-C)
( ) 15 10
( ) . Sd Table 15 The relations between the typical quadrats of the ©Hm abons 10
01 Ag13 (100~ C) ( o
14),54 01 02 Ag 13 12 64 | 100 | 100 | 100 | 100 | 74 | 97 | 100 | 100 | 100
— — od
? Sd08 Agls - 64( - 00 2 97 93 93 100 93 98 100 | 100
100- C36), (155 12) 33+ (12 13)50+ (13- At
01) 42+ (01 02) 40+ (02~ 08)25= 190 . 0| B | Mot o7 78] %] 8] %] R
Sd
Ag 1213 SdO1 02 Sd 08 00 07 39 02 79 95 88 83 96 9%
Agl15 () . Ag
(190) 00 07 03 21 11 100 | 100 [ 100 | 100 91
As
( ) 26 00 22 05 00 22 96 91 92 2
4.2.4 10 ( e
) 03 07 10 12 00 04 78 91 100 [ 100
Ac
2 10 10 ? 00 02 18 17 00 09 09 21 73 8
Aa
( 15 ) , 00 00 02 04 00 08 00 27 32 71
Ct
( ) 00 | 00 | 02| 04| 09 [ 08 00 12 29 | M
C ).
, 5
( )
( 2),
’ 9 ( ) 2
4.2.5 s
2

(100-C = ) ,

[58]




Fig 4 The rehtivenets of the quadrats in each fomation

(M acchia)

(A estatifuticeta stepposa),
[47. 49.58]

[ 23]
1),

[ 45 46 50]

[45- 49]
)
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( Vegetation type), Ard scrubs
( ):

( Fom aton class):

| (W nter drought scrubs
Sunmerran), - (SneH malayan
regon), (A rd-valley scrubs)

[ (Sunmer drought scubs

(M ed iterranean ¢ l+
matic region), ( Mac-
cha Chaparral) |
1A ( Fom ation subc lass),
(A rid-tem perate valley scrubs),

W nterrain),

( the up-
per reaches of M injiang river):

Aa (Fomatbn group),

( Sem +ard valley Scrubs w ith tend ng ari):

(Fomation):

IAal (Convolvulus tragacantho des
scubs)

Aa2 (A jania ach illeodes scubs)

1Aa3 (A sterothamnus centralé-

asiaticus scrubs)
IAb ( Fom ation group),
( Sem +arid valley scrubs)

(Fomatiou):

IAb4 (Caryopteris glutinosa scrubs)
IAb5 (A ster sn ith ianus scrubs)
IAb6 (Artan isia gmelinit scrubs)
Ac (Fomm tion group),

( Sem ard valley scrubs w ih tend ng hum id):

(Fomation):

IAc7 (Sghora davdi scrubs)
(V egetaton type): (A estatifru-
ticeta )
11 ( Fom aton class):

(M oun tain aestatifruticeta)
IB ( Fom ation subclass),
(M ediun mountan aestatifruticeta)
IBd ( Fomation gwoup),
(Sem+hum d valley scrubs):

(Fomation):

IBdS8 (Anygdalus tangutica
scubs)
1IBd9 (Osiryopsis davidiana_scrubs)

25
IBd10 ( Cotinus szechuanensis
scrubs)
’ [24 54]
[1] ’
( 13 )
[24 54]
[1 ’
( )
(
) [24 54]
6
6.1 (Fomm. Convobulus tragacan-
thoides)
(
1)
, 1500~ 2 100 m, )
, (30°~ 35°),
, , 35% ~
80, 15~ 30 an V, 1~ 3
, 15~ 30 an 11,13 ,
3
4 2000 ~ 30%, (Stepa bun-
geana ) (M elica sp. ) (A llium sp. )
(Sedum sp. ) (Ornosna sp. ) (A s
tragalus scaberrinus) ( Ly copod woides pulvt-
nata ) , (

50 an) : a

(la 4~5a)'" \
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[ 24 5]
[ 8 10]
6.2 ( Fomm. Ajania achilleoides)
, 1590~ 1820
m, ’
, (27°~ 387, , ,
” ) 3(% ~
50%, 10~ 30 an V, 2~ 3
, 10~ 30 an 10 10 ,
3 4
’ [25]
C )
(Ceratoiles Z(Lterzs)[24],
(C arbores-
cens), s
’ [9] [11]
6.3 (Fomm. A sterothan nus cen—
trali-astaticus)
(1 )
, 1 830 m, , (34°),
) ) 50% , 30
an, 5 8 8 ’
3 4 2%, 30 an,
( 7 )’ ”
) ) 2
C ) : o
~ 8, (Gymnocamp os przav als ii)

[24]

6.4 ( Form. Caryopteris glunosa )

) B

1350~ 1 720 m, , )
, (30°~ 40°%),
20
~ 8%% ,
113 .,
3 4 v,
s 40~ 50 an ,
30 ~ 500, 30~ 120 an

40~ 50 an,

(Cymbopogon d istans) (A rihraxon
hipidus)

( Cleistogenes m njiang ensts)

(E ragrostis fermgenes )

( Oxyria digena )

(Artenisia

[ 8]
pp ) )

( ) ()
6.5 (Fom. Aater sn ithianus)
, 1 410
~1730m , ,
(337~ 44%),
40% ~ 70, 30~ 70 an,
2 12 ,
3
4 V, 2~3 , 30~ 60 an
(A rien isia spp. )
(Gran ineae spp. ) 80
an 20% (Cotinus sichuanensis)
. (
23) 22 ( )

6.6 ( Form. A rtan isia gmelinii )

2

, 1 400~ 2 050 m,
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; (21°~ 35°%),
306 ~ 8%, 30~ 80 an,
13 13 ,
3 4
, 30~ 80 an
70 an, (M elica
( Incarvitllea arguta) (A-

V, 2~ 4
10 ~ 50%,
przavalskii)

nenone ton entosa )

(Oxytropis sp. )

(Z oysia jap onica )
[8]

2 B

[2425]

6.7 (Fom. Sophora davidii)
«
2) ,
, 1 680~ 2 450 m,

(25°~ 397,
, 40 ~ 7%, 25
~ 100 an, 22
22,
3 4 v,
, 20~ 129 am,
(Bauhinia brachyampa ),
, 106 ~ 2%,
50 an,

(Pieridwm aquilinum )
[ & 50]

(Anaphalis spp )
(Artan isia spp )

[24]

6.8 ( Form. Amygdalus tangutica)

) 2 000~ 2 430 m,
(27° ~ 42°),
, 3% ~ 8%, 70
~ 150 an 15 17

150 an

( 2),
(Amygdalus pedunculata )

2
[23 25]

(A.nana) ,

6.9 ( Form. Ostryopsis davidiana)

1900~ 2 520 m, ,
, (29° ~ 35°%), , ,

4%% ~ 9%, 80~
300 an,

V, 2~4

3m 8m

80~ 300 an
(Quercus baronii)
(Quercus liaotongensis) , 7 a 20

a( 1982 )t

2

[8 24]

6.10 ( Fomm. Cotinus szechuanen—

sis)

. 1 500~ 2 000 m
) (317~ 38°),
; 2%
~ 90, 80~ 200 an;
10 10 ,

3 4
(Artan isia,spp. )

B

(Gramineae spp. )
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(Equisemm sp. )
~4 , 80~ 200 an

(Pinus tabulaeform is)

aus aqujolioides) ,
(F argesu nitida ),

( Bus- 10) 3

7
( Ra-a) 7 )
[ 54]

1 000m
( 16)[13221,

)[59,62]

(
( 2 123 4),
( 3

~—

(Quer

8
( )
( 5 6 7 8,
« ” ( 3) [ 23 30]
, (1965 )
( 3)’ «
( 2), ,
(
10), ,
(“ A ”» ) (
nee ( ) (9
10) (W nter diought) (1t
(“ U "
ylem ( Summ er dwugh 1) (
Macchia Chaparral )", ( )
(Fomation class)
(A estatifruticeta stcpposa)
[ 23]
[23] ’
[23] 7
’ [23]
[23] ,
; ( )
( 1Q 13) ( )
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16

[815350,5261]1,2)

Table 16 ~ The relative contrasts between the vertical dstribution of present vegetaton and so il

in upper reaches of M injiang river with the uplift of Q nghaiX izng plaeau

4 700m
) 4300m : alt 4 300m alt 4300 m
; alt 4 100m alt 4100 m —
4 000 m
: alt 3 900m alt 3900 m
s alt 3400 m
3 000m N
alt 2900 m
’ , s s alt 2. 800 m
(200~ , .
1000 m i , s s
e S
: alt 2400 m
2 000m , N alt 2000 m
|
|
| _alt1700m alt. 1 700m
alt. 1 300 m Alt 1300 m
> : :
500 m N
N 1 000m
(?)
1) ) > ( ), 1965
2) N ( ), 1964
[1] [144] [5152]
2
2
(16 17)
2
2 2 2
10 km( 6 7)
61
(o0 le) :
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[62]
( a7 ;
(
1 750~ 1 920 m, 16, 17) (
7)
( 879) )
, S ( 1 500 m)
10m s
(Alang wm chinense )
( Rhododendron  sp.,
Rh. argyrphyllum ), )
, A langwum
( > 1900 m)
( ) :
( )
( 16)[15 2 45,1
( Subtropical Futicous-
steppe : 1. 9~ 3.3),

. 29631 24
(Sem 1—Salvannal)l H L2

[50]

( Cyclobalanopsis) ( Castanopsis) (Lithe-

carpus) ( 1500~ 2 500
m) 1 100m,
1300 m o
[62]
( )
1 700 m (Quercus) (Bewla ) (A cer)
( 17)
( ) ( ) (
16), ( 9),
(
) ; ,
( 17)

10

( )

1958
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1 1 570m 4 1610m

(Comvolvu lus tragacanthoides) (2003 ) (N itraria tangutorum ) ( , 2006 )
Photo 1 Convolwlus tragaeanthoides n the arid-valley scrubs of Phota 4 N iraria angutorum in the arid-valley scrubs of L ian
LixanMuqia ak 1570 m( in 2003) Xuecheng al. 1 610 m(He Fej in 2006)

2 1570m 5 > 1 600 m
(Sophora david ii), (2003 ) ( , 2006 )
Phot 2 Sophora davidii in he aridvalley sciubs of L iian M ugia alt Phota 5 The arid-valley scrub landscap e of the southem sbpe of
1 570m ( in 2003) Lix an Xuecheng alt 1 610 m(He Fej in 2006)

6 > 1620m
( , 2006 )
Phota 6 The arid-vally scrub hndscape of L xan M engionggou
alt > 1 620 m(H eFei in 2006)

3 1 610m
(Ceratostigmam nus) ( , 2006 )

Photo 3 Ceratostigma minus in the arid-valky scubs of

Lixin Xuecheng alt 1 610m(HeFej n2006)
© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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17 1234)
Table 17 The historical notes of ranains brests of basal zone of vertical d s tribution
of vegetation in the upper reaches of M injiang river
1 970m O stryopsis davidiana ( ) ) 1965
1970 m P inus armandi ( ) s 1982
2 060m Queraus linomungensis( ) R 1985
2 060 m Q. alima var aatiserrata  ( ) s 1982
2 080m Queracs baroni  i( 5m) s 1982
2 110m ( 1.5m) R 1982
2 178m (10 a 5m, ; , 1982
2 320m (70 a 13 m, 30 an, 0.4 149 m3 /hm ?) , 1964
1 670m Juglans athayana ( s 1982
1 750m ( ) s 1985
1 830m (17 a Sm, 12 an) s 1982
1 801ln Cotins— Pinus tabulaefom s s 1964
1 920m Quecus  Bewla  Acer s 1964
1 950m P inus yunnanensis( 82 s Betula p latyphylla ) s 1985
2 020m Cupressus chengana ( Junperus. formosana, ) s 1964
2 030m ( R s ) R 1965
2 130m ( R ) R 1964
2 150m (36 a 14 m 16 an 0. 4 s 1965
2 200m ( Quercus aquifolioides) s 1982
2 200m P icea asperata ( P.w ilsonii) s 1965
2210m ( Lind era linprich ttii ) ) 1964
2 220m ( Carp nus farg esiana ) > 1965
2 230m 1964
2 270m R 1964
2290m ( T uga chinensis ) N 1964
2 300m T suga dvinensis( ) s 1965
2 350m R 1965
1 ) ( )
( )1958 12
2) s ( ), 1965
3) s ( ), 1964
4) 1964 1965 ( ), 1985  ( ); 1982 (
8
( ) ,
( ) 10
( ) )
) .
2
(Clin ax) ,
9 )
2
. (

9)
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1650m)
( 1750 m) ( , 2006 )
Photo 7 The transitional landscape between the arid-vally scrubs
(alt 1 650 m) and mountain forests(alt 1 750m) in the
mounntain slope of L kian M engonggou (He Fei i 2006)

8 >150m

Phowo 3 The arid-valley scrub landscape at the precipitous
slope of L xianMuqia alt > 1 550 m

9 1550m

Pheta 9 The orchard of pearsant fam ily i the river terrace

of Zagunao river al 1550 m

AR YN ERT I GB 5% £ R A 6 AR A5 B R
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SR BT MAR A BT 1984 F A0 A5 Ep A A R
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N #olk A2 5F 50 [ A Rk A RBE RSB R Aot
B ow AR IR SR R E k4 423 Tk
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Study on the Arid-valley Scrubs in the
Upper Reaches of M injing R iver

YANG Q nzhou

(Institute of F orestry Investigation and Plan of Sichuan Province, A cadany of F orestry E xped ition and
Desgn of Sichuan Provinc, Chengdu 610081 China)

Abstract The aritvalley scrubs n the upper reaches ofM n jing river whichman characteristics of present flora
were the dan nant tem perate generaw ith the more trop ical genera and same relic species of the Tethys and endem ic
species of this place had orgimal relatons with the Tethys n tme and the C. Asia( desert and steppe regbn) n
space the endem ic phenanena of ard-valley were the ingenious assambling and canpound ng beteen tenperate
desert steppe species and the tropical genera n her. Possbly, these shubs were the representaton of the T ethys flo-
ra contnuity or relics and the living fossils of historical fbra to sane degree.

The basal characteristics of the arid-valley scrub hab itatw ere the deep and ¢ bse gorge geam o phology, sem +ar
d wam temperate clinate and arid-barren mountain gray-cinanmon soil The habitatwhich showed the representa-
tbn on he sen+tarid and sem+barren soil according to the gradient analysis of the hum idity( w ater con tent) and fex
tility( organic matter content) was them an hab itat type

Thew ild landscape that xero-hillside n the arid valleys were full covered by the shub communities( bush
land) of dam inant bush and subshrub but neither tree canmunities( forests) nor herbage canmun ities( steppe and
meadow )was the basal characteristics of the present natural vegetatbn at he ard valleys n the upper reaches of
M i jiang R iver

The ard-valley scrubs fomed n the tine and space of the special habitat and geobgical history was a intra
zonal( azonal or extrazonal) vegetation of sinilar to aestatifi ticeta-steppe in between the forest and steppe. its he
nun ewus species of C. A siatic desert and steppew ere the mesophytim or drought resistance p lants n the arid vat
leys so that the arid-valley scrubswere thew nter drought scrubs of sunmer ran in the SineH inalayan region( for
maton class) butnot steppe and desert too. It be bnged to the same both fomatbn classes under he ard-scrub veg
etatbn type with the sunmer drought scrubs of w nter rain in the M ed iterranean region (M acchia and Chaparral
ete ).

In the separate relative neis w ih the trianglarmeshes which are show ng the relative place of the key foma-
tons n the arid-valley scubs and the tyical quadrats n the every fomatbns fran the relative sem tmatx of quant+
tative analysis of the arid-valley scrub quadrats

In the fonatve and evolutbn process of the p lateau geam ophology along the long process of geographical his-

tory, to,the embiyonic form. of arib-valley scrubswhichwere pwoduced possbly by the ard-hot palaeovege tations( for
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eststeppe) early about development ages of the planation surfice 0f() nghaiX izang plateau n the P1 bcene Epoch
(ormore early). There were same canmon species least with the ard-valleys of H engduan mountain region near
and the deaertsteppe regbns of C. Asia( or Tethysian and Panrmediterranean), and then constant deve bpment and
gradual fomatbn n the whole Quatemary Perpd and therefore that were the historical reflecton of ol orgn and
basal characteristics of present vegetatbn to the ard-valley scrubs for gow th ng the relic types and derved descend-
ants of he Tertiary Pernd palaeovegetations n the deeply cuttng valkys of theH olocene Epoch and possbly org+
nal vegetatbns( or ¢l ax).

An effective managan ent system of the closing hillsile forbdden grazing and cutting and protection of natural
vegetation are builf and the sosme direct and indirect benefit of the dan nantw ater-heat resources n the natral en-
vionment of arid valleys n the upper reaches ofM njiang R iver are exploited, which are the basalways to the pro-
tecting and build ng ecobgral envirom ent and the deve bping regional econam ics n the arid valleys of the upper
reaches ofM n jiang R iver.

There are themost valiab le and rare natural heritage such as themost special age-ol fbra and very rare orgg+
nal vegetatbn the relics and derived descendants of Tethys fbra preserved at he lin ited zone and the typical w -
ter-drought scrubs lved n the special envionment ofw idely hum id forest zone etc these heritage have very valuable
science valie and most mportant practial sign ificance to research on the hstorical flora and physical geography as
well as the protectbn and construction of ecobgical environmentand social econany in theW. Chna thereforg he
author suggests build ng a natural protecton regbn at he ard valleys n the upper reaches ofM njiang river and he
zone fran the Ganbao to Longxi region of Zagunao river( nclud ng a part reaches) and the Fe hongqiao ofM i jiang
river to the Shaba( aridl center) regbn of H eishuiR vermay be selected as the protective localities

Key words upper reaches of M n jang river Ard valley Fbra Plant canmunity W nterdrought scrubs Aestat+
frutice ta-stepposg Relatve net Intrazonal vegetation N atural protectbn regon
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