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Abstract; In order to grasp the natural Populus euphratica resources and soil characteristics of the distribu-
tion area in the lower reaches of Shiyang river,a survey was carried out on the natural P. euphratica forests
by means of enquiring and employing local guiders,and the distribution characteristics of natural P. euph-
ratica forest and soil nutrients, water and groundwater levels were analyzed. The results showed that:1)
the natural P. euphratica in the research area was in scattered distribution around the original water sys-
tem and the river channel, which was divided into five types,i. e. , canal roadside, cultivated land, sand
dunes,old river beach and abandoned farmland, respectively, according to the current land use status and

site conditions. The amount of P. euphratica growing in cultivated land was the highest and its growth was
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better than the other forest land types. 2) The content of available P, total nitrogen,and organic matter in
the 0—20 cm soil layer of different types were the highest,and then gradually decreased with the increase
of soil depth. Moreover,only in the 0—20 cm soil layer of the cultivated land, the contents of above men-
tioned were significantly higher than other types (P<C0. 05),and the differences of other soil layers were
not significant (P>>0. 05). There was no significant difference in pH between different types of poplar for-
ests (P>0.05). The volume percentage of soil particles varied with the soil layer in different types of natu-
ral P. euphratica. In the soil layer of 40— 60 cm,clay and silt particles showed significant difference be-
tween Euphrates dune forest and other types (P<C0. 05) ,and fine and coarse sand particles showed signifi-
cant difference between different types in the same soil layer (P<C0. 05). 3) The soil moisture of P. euph-
ratica forest growing in cultivated land was higher than the other corresponding types, and significant
difference of the soil moisture were found in soil layers of 20—40 c¢cm,60—80 cm and 80— 100 cm (P<C
0.05).4) The groundwater depth in these areas ranged from 2. 86 to 33. 28 m, showing a considerable
difference between the different irrigation districts, which had no direct impact on the distribution and
growth of P.euphratica.5) It was an effective way to maintain the healthy development of natural P. eu-
phratica by eliminating deforestation for cultivation,allocating water resources reasonably and moderately
replenishing soil moisture in the distribution area of natural P. euphratica. At the same time, combined
with the development of local economy, the artificial planting of natural P. euphratica can be carried out
moderately to protect the natural forest species.

Key words: lower reach of Shiyang river; natural P. euphratica; distribution; soil characteristics
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Fig. 1 Diagram of the distribution area of natural P. euphratica
1
Table 1 Characteristics of different types of natural P. euphratica forest
/%
MG C z Y
27.08 4.58  14.92  39.25 41.25 . ;
39.58 4.83  21.61 42.78  30.78 o o ’
20. 84 3.50  13.00  41.30  42.20 .
- NN . 20 50 .
4.17 7.50  22.50 42.50  27.50 Y
8.33 5.00  14.33  36.67  44.00 . ; ’
.G .C Z Y .
2.3 N. (P<C0.05),
(P>>0.05),
C 3, P, N, 2.4 .
0~20 cm pH
, 3. 33 mg + 100 g '.0.076%. 4 ,
1. 39% ] H :1)
, . . . 28.67%~74.23%, s
. 12. 96% ~ 67. 13%,
. 0~20 cm . P. 0.69%~6.82%;2)
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Table 2 Different types associated species of natural P. euphratica forest
/%
(Nitraria tangutorum) . (N. sibirica) . (Lycium
barbarum) . (L. ruthenicum) . (Glycyrrhiza uralensis) |
15 16 (Karelinia caspica) (Phragmites australis) . (Sophora alopecu-
roides) . (Limonium aureum) . (Halogeton glomeratus)
(Clematis intricata) . (Acroptilon repens) . (Achnatherum
splendens) | (Cynanchum chinense) | (Peganum nigellastrum )
. (Tamarix chinensis) | N .
(Reaumuria soongarica) (Kalidium foliatum) .
(Inula salsoloides) . (Peganum harmala) . N N
45 32 N (Lepidium apetalum) . N (Salsola collina) .
. (Scorzonera mongolica) . (Echinops gmelinii) |
(Cirsium setosum) N (Asparagus gobicus) |
(Sonchus arvensis) . (Artemisia argyi) . (Leymus secalinus)
N N N N (Calligonum arbo-
28 99 rescens) . (Poacynum hendersonii) | N N
(Artemisia desertorum) . N N (Agriophyllum
squarrosum) | (Bassia dasyphylla)
10 15 N N N N N
30 18 : :
3
Table 3 Soil nutrients in different types of P.euphratica forest
/cm P/(mg+ 100 g~ 1) N/% /%
0~20 2.77+£1. 20a 0.026+0.013a 0.55£0. 36a
3.33£1.20b 0.076+£0.031b 1.3941.02b
2.03+1.43a 0.03140.024a 0.647+0. 46a
2.12+2.10a 0.04240.035a 0.80=+0.58a
2.56740. 98a 0.03240.016a 0.5840. 31a
20~40 1.97+0. 76a 0.02240.012a 0.40740. 21a
2.194+1. 35a 0.04040. 030a 0.74740. 42a
1.9141. 10a 0.02840.025a 0.58+0. 35a
1.90+£2. 04a 0.026=+0.037a 0.54£0. 63a
2.06=+0. 85a 0.03040.010a 0.637+0. 20a
40~60 1.15+0. 29a 0.01740.007a 0.31£0.12a
1.4241.10a 0.02540.012a 0.45%+0. 21a
1.11+£0. 21a 0.027£0.016a 0.55+0. 29a
1.30+1.77a 0.01840.030a 0.414£0.55a
1.3140. 50a 0.01840.008a 0.36+0.17a
60~80 1.10+0. 29a 0.01640. 004a 0.27-+0.09a
1.17+0. 63a 0.02140.013a 0.41-0. 22a
1.04=+0. 36a 0.02840.027a 0.36740. 14a
1.10£1. 04a 0.01540.021a 0.35740. 36a
0.96+0. 48a 0.01540.008a 0.337+0. 16a
80~100 1.1840.47a 0.011£0.005a 0.45+0. 45a
2.03+1.76a 0.02240.010a 0.41+0. 15a
0.78=+0. 04a 0.0240.021a 0.43%+0. 38a
1.3341.42a 0.02140.028a 0.44-+0.52a
0.940. 25a 0.01140. 005a 0.25%+0.07a

(P<0.05), B
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4 . pH

Table 4  Soil particle size and moisture in different types of P. euphratica forest

Jem <0.002mm  0.002~0.02 mm  0.02~0.2 mm 0.2~2 mm /% pH
0~20 3.10£2. 43a 10.95-+38. 32a 64.70+1. 70¢ 21.24412.43a  1.43+1.87a  8.1740.58a
4.81+1.74a 18.14=7. 55a 61.2948. 35¢ 15.76+8. 52a 3.14+2.60a  7.96=0. 42a
1.86+1. 12a 6.17-+4. 09a 64.8544. 11¢ 27.13+8. 74b 1.28+0.81a  8.27240.20a
3,425, 22a 9.04-10.67a  30.33411.19a  57.22426.93¢c  1.73+1.82a  8.11-0.48a
1.8241. 16a 6.64+3. 76a 46.59£13.63b  44.96416.42bc  0.50%+0.19a  8.15+0.18a
20~140 2.86+2. 61a 9.88=+8. 98a 67.7842. 86¢ 19.47-+8.92a 2.15+£2.72a  8.2040.58a
4.45+3.22a 18.56£12.69a  57.1147.79bc  19.88-£20.29a  4.47+4.16b  8.02240.42a
3.81+2. 75a 14.42-410.22a  55.4-+11.18bc  26.37-£9.05a 2.68+1.11a  8.18+0.20a
0.8440.98a 3.36+3.12a 28.67+23.51a  67.13£27.06c  1.48%1.28a  8.20%0.48a
1.90+1. 04a 7.2243.30a 43.204+14.54b  47.68+15.52b  0.94-+0.40a  8.1440.18a
40~60 1. 98+0. 63a 7.17-+3. 63a 73.3247. 34c¢ 17.53£10. 452 2.37+1.65a  8.0840.50a
3.2341.98b 11.39+6. 61a 54.69417.12b  30.70--24.67a  4.06+2.76a  8.0340.32a
6.82-5. 18¢ 34.15432.03b  41.65+20.48ab  17.37419.99a  3.74-£3.63a  8.04%0.27a
0.69-40. 86a 2.70-+2. 85a 31.56421.65a  65.04-£24.06b  2.5240.85a  8.2140.38a
1. 64+1. 26a 6.28-+4. 15a 33.74411.32a  58.34-15.36b  1.50+0.65a  8.3340.25a
60~80 2.40+1.23a 8.97+5. 32a 74.234+4.07b 14.40+2.52a 2.237+0.83a 7.9640. 44a
3.66+2. 56a 15.31411.31a  48.534+17.31a  32.50--29.05b  7.57+7.42b  8.0440. 28a
3.83+2. 94a 19.14419.47a  61.68414.11ab  15.35+16.31a  4.30+1.68a  8.00=0. 26a
1.13+0. 80a 4.9242.72a 34.35419.35a  59. 620, 28¢ 2.7141.18a  8.3040.48a
1.3141. 11a 5.8244. 11a 33.0347. 75a 59.85411.55¢  1.33-40.60a  8.4140.27a
80~100 2.10£1. 81a 7.69=5. 50a 70.7143.91b  19.50=8. 60a 4.2442.98a  8.04+0.41a
4.16+2. 65a 16.55410. 88ab  53.05414. 24ab  26.23-£22.08a  8.38+4.99b  8.03240.21a
6. 034 62a 28.82428.11b  52.19419.92ab 12.96--16.28a  3.13+1.78a  8.08240.14a
1.2941. 00a 5.82+4.32a 36.27419.80a  56.62--21.41b  2.56+1.57a  8.2040.48a
1.18+1. 74a 5.64+6. 0da 29.7247. 47a 63.47414.99b  1.50£1.07a  8.41=0.19a
, 33.28 m, 2.86 m, (
(P<<0.05);3) . 2 .
(P>0.05), N N .
. (P<0.05), 5 .
0~60 cm

b A1) S I R 7 R T [ =T o 7S

° 0 T T T T 1
| )
= -10 |
0.5%~8.38%., Es| -6.60
> > £ -20 11354
> > , 20 ~ B 20
10.,60~80,80~100 cm e -26.28 Ead
-29.93
s (P<C0.05) , -40 *
(P>0.05), . 2 5 ()
pH ( 4) . Fig. 2 Average groundwater level of P. euphratica in
pH 7.96~8. 41, 5 irrigation areas
(P>>0.05), 3
2.5 ()
N N N N 5 , . 20 50



[16]

21,20 50 , , .

[21]
b ’ b
b Y
[22-23]
Y b o b
b b
b b Y ~ b
[18]
’ b o b
24
. 90 e
[25]
b b Y b o
b b b
[19-20] [8]
b N b o

; : ) P, N,
20 80 ) 0~20 cm ,

’ s
’ ’ °
° ’ ’
[26] ,
’ ’ ’
’ ’ ’
[27] [28] [29]
N ~ N

o

b b b P\ N\

; , P, N, (P<C0.05),
, “ (P>0.05),

”

, , o 2)

. (P<<0.05),
, , ~60 cm
) “ 7 (P<<0.05), . 3)
. . . : 0.5%~8.38%,
. . > > >
“ ” o = ,

,  39.58%, ,

Q) ) 4.17%, , ,

[10] [8]

o ) pH 7.96~8.41,
o , (P>0.05),
’ 70% ’ ’ ’



22

[1]

2]

pH .

, ¢

2.86~33.28 m, ,
b
’
b
b
o
b b
o
N
b A
Y N b
~ N N ~
5, ;
b
~
A ’
b
b
b o
N N N
5 ,
b
o
b
b b

(Populus euphratica)
(1] .2010,32(4) :816-822.
XIAO S C,XIAO H L,SI'J H,et al. Study on the sub-diurnal
radial growth of the Populus euphratical ]]. Jouenal of Glaci-
ology and Geocryology,2010,32(4) :816-822. (in Chinese)
s , . 1960—2012
[Jl. ,2017,31(7):121-

126.

ZHANG N,LIBF,XU T T,et al. Spatiotemporal variations of
drought index in Populus euphratica global distribution area
the past 50 years(1960—2012) [J]. Journal of Arid Land Re-
sources and Environment,2017,31(7) :121-126. (in Chinese)
[3] . [l
,1996.,9(6) :37-44.
WANG S J. The status,conservation and recovery of global re-
soures of Populus euphratica J]. World Forestry Research,
1996,9(6) :37-44. (in Chinese)
[4] , ) ,
[1]. ,2011,31(4).:913-918.
YU J.WANG H Z,CHEN J L,et al. Spatial pattern of Popu-
lus euphratica community of desert riparian forest in Tarim
River basin[ ] ]. Journal of Desert Research,2011,31(4):913-
918. (in Chinese)
[5] ; ; ,
[J]. ,2005,25(5) :1019-1025.
GAO R H,DONG Z,ZHANG H,et al. Study on regeneration
process and biodiversity characteristic of Populus euphratica
community in the Ejina Natural Reserve, Inner Mongolia of

China[ J]. Acta Ecologica Sinica, 2005, 25(5):1019-1025. (in

Chinese)
[6] ) . ,
0l ,2012(3) :93-96.
[7] ; . ,

(JJ. .2014,30(5) ; 1-6.
WANG X N, WANG L, LU R H,et al. Population structure
characteristics of Populus euphratica in different habitats of
the Tarim river middle reaches[ J]. Journal of Northwest For-
estry University. 2014,30(5) : 1-6. (in Chinese)
(8] , , ,
[I]. ,2011,25(2) :151-155.
HUO H L,LIU P X,ZHANG K X.et al. The spatial heteroge-
neity of soil water in the Populus euphratica forest in Guazhou
oasis[ J ]. Journal of Arid Land Resources and Environment,
2011,25(2) :151-155. (in Chinese)
9] , , )
[1]. ,2007,22(6) : 85-88.
YUAN X Y,SHI L,HU D G L,et al. A diversity study of rhi-
zosphere and endophytic fungi from Populus euphratica Oliver
[J]. Journal of Northwest Forestry University,2007,22(6):
85-88. (in Chinese)
[10] . ) s
Ll . 2017, 37(7) .
1429-1437.
WANG W J,L1J] W,WANG Z B.et al. The soil fungi com-
munity metabolic characteristics and influence factors in rhi-
zosphere soils of Populus euphratical ]]. Acta Botanica Bore-
ali-Occidentalia Sinica,2017,37(7) :1429-1437. (in Chinese)
[11] , ; ;
[Jl »2019,34(1) :97-104,136.
L1J W,GUO H,LU Y J.et al. Growth regularity and evalua-
tion of Populus euphratica introduced in Dengkou county[ J].
Journal of Northwest Forestry University. 2019,34 (1) :97-
104,136. (in Chinese)



2 23

[12] s s . . 50 [22] —

0Jl. ,2015,38(5):1014-1021. N N [D]. ,2013.

WEI X,ZHOU L H,MA Y H,et al. Ecological and economic [23] , s . LI

impacts of water conservancy construction in Mingin oasis of ,1994,8(3) :88-95.

more than 50 years[ J]. Arid Land Geography,2015,38(5) LI Y,SUN X X,KANG X Y. Studies on stand structure of di-

1014-1021. (in Chinese) versiform—leaved poplar in Gansu[ J]. Journal of Arid Land
[13] s s s Resources and Environment,1994,8(3) :88-95. (in Chinese)

[JJ. ,2013.31(3) :217-221. [24] , . il

LI X Y,CHENG Z Y,ZHANG R, et al. Study of optimal allo- ,2012,21(9) :1640-1646.

cation of water resource in Mingin county of Shiyang river ba- HU C J, GUO L. Advances in the research of ecological

sin[ J]. Agricultural Research in the Arid Areas,2013,31(3) effects of vegetation restor ation[ J]. Ecology and Environ-

217-221. (in Chinese) mental Sciences,2012,21(9):1640-1646. (in Chinese)

[14] , , [25] . , ;

0. ,2017,31(6) :14-19. (1l 52010,30(6):1367-
CHEN Y. TANG J.QIU X N. Farmers’perception of water 1373.
resources shortage in Mingqin: reality, features and influences WANG J,LU Z Z,QIAN Y,et al. Soil nutrients under vege-
[J]. Journal of Arid Land Resources and Environment,2017, tation cover of different desert landscapes in Junggar Basin,
31(6):14-19. (in Chinese) Xinjiang[]]. Journal of Desert Research,2010,30(6):1367-

[15] [M]. ,2005:23- 1373. (in Chinese)

107. [26] , ) ,

[16] . . , [JJ. ,2014,23(3) :325-332.
[I]. ,2006,25(7) :813-817. YANG S J,LI T,GAN Y M, et al. Impact of different use
ZHANG K,HAN Y X,SI J H,et al. Ecological water demand patterns and degrees of grassland use on vegetation carbon
and ecological reconstruction in Mingin oasis [ J ]. Chinese storage in the Aba grassland pastoral area[ J]. Acta Pratacul-
Journal of Ecology.2006,25(7):813-817. (in Chinese) turae Sinica,2014,23(3):325-332. (in Chinese)

[17] Lyl [27] . . s

+2004,6(1):1-9. (. ,2017,26(8) ;35
SUN X T. Analysis of the development of water resources of 42.
the Mingin oasis[J]. Engineering Science,2004,6(1):1-9. (in XU D M, LI X,WANG G H,et al. Variations in soil organic
Chinese) carbon content and distribution during natural restoration
[18] s s succession on the desert steppe in Ningxia[ J]. Acta Pratacul-
[J]. ,2017,53(10) :9-12. turae Sinica,2017,26(8) :35-42. (in Chinese)

[19] s s s [28] s s s
[1l. .2008,24(18) :162-164. (1. ,2018,27

[20] s s , (9):14-24.

[Jl. ,2006,26(1):90-095. GUO C X,MA J M,HE F L,et al. Structural features of Yci-
ZHAO C L, YANG Z H,LIU H ], et al. Relation between wm ruthenicum communities and associated soil characteristics
water resources utilization and eco-system degeneration in on different types of desert rangeland in the lower reaches of
Mingin oasis[J]. Journal of Desert Research,2006,26(1) ;90- the Shiyang river[J]. Acta Prataculturae Sinica,2018,27(9)
095. (in Chinese) 14-24. (in Chinese)
[21] . . . [29] ) )

[Jl. ,2017,37(3) :887-895.
SHI J H,LIU M X, WANG X Y,et al. Biomass and stoichi-
ometry of dead branches of standing trees in Populus euph-
ratica forests with different ages[ J]. Acta Ecologica Sinica,

2017,37(3) :887-895. (in Chinese)

[Jl. ,2017,37(2) :39-44,49.
ZHAO D, TU C Y, LI D C. Effects of fencing time on soil
physicochemical properties of Sophora viciifolia in semi arid
valley[ ]J]. Bulletin of Soil and Water Conservation, 2017, 37
(2):39-44,49. (in Chinese)



