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On the physical chemical and soil microbial properties of soils in the habitat of
wild Ferula in Xinjiang

FU Yong,ZHUANG Li* ,WANG Zhongke, LIU Yang,LI Yongguan
College of Life Science, Shihezi University/Key Laboratory of Oasis Eco-agriculture, Shihezi, Xinjiang 832003, China

Abstract: Wild Ferula, a rare wild medicinal plant in Xinjiang, are declining sharply in recent years, with some species
even on the verge of extinction. In addition to the known human causes (such as a large number of land clearing, over-
excavation, etc. ), we want to know whether it is relate to the natural environment. Hence in this paper, taking wild Ferula
growing in the southern Junggar Basin as the research object, the physical, chemical and soil microbial properties of soils in
its habitats were studied.

Results show that the physical environment of wild Ferula was very poor. The soil pH was high and varied from 8. 50 to
10. 38, belonging to alkaline and strongly alkaline soil, which is very unfavorable for nutrients absorption. The soil moisture
contents were very low, froml1.94% to 4.33% , so that water may be a very important ecological factor limiting population
distribution. The soil nutrient was very poor in wild Ferula's growth habitat. Some essential elements of Ferula were deadly
short and most of them varied significantly in different areas and soil layers. The available nitrogen contents were between
7.18 and 38.01mg/kg, decreasing rapidly with the soil depths. The available phosphorus contents were between 1.65 and
7.79mg/kg, also decreasing with the increase of soil depth. The topsoil ranks level 4, phosphorus deficient soil ; 10—20cm
layer is more phosphorus deficient, and below 20cm is even worse. The available K contents were from 140. 7 to
363. 78mg/ kg, with the top layers as a K rich layer. The Organic matter contents were between 5.47 and 13. 89g/kg, Most
of the plots belong to relatively shortage range, with some below the standard of lacking. Bacteria were dominant species,

about 1.5 to 2 times more than actinomycetes and 60 to 80 times more than fungi. The average numbers of microbial
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organisms per gram were; bacteria 1.75x10” actinomycetes 1. 04X10° | fungi 2. 65x10°. Most bacteria lived in surface soil
layer (0—10cm). There is hardly any change below 10cm. However, most of actinomycetes and fungi lived in middle soil
layer (10—20cm and 20—30cm). All of these showed that Ferula, a valuable and rare medicinal plant, gradually became
a rare or endangered species, mainly because of its poor habitat, in addition to human factors. More research is needed to

study whether it is related to the plants themselves.

Key Words: Ferula; soil physical and chemical properties; soil microbiology; medicinal plants; Junggar Basin
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Table 1 Changes of the pH,moisture content and Electrical conductivity in different Sample plots
FEH X \ N N . . §
Plojts 84 Indicator PR 1 Frif 2 Fri 3 Fedlr 4 Fel 5 Fril 6
. H Transect 1 Transect 2 Transect 3 Transect 4 Transect 5 Transect 6
partition
A pH 9.10+0. 37 9.04+0.38 8.90+0.24 8.66+0. 19 9.41+0.19 10.07+0.52
Ak R
¥ k$ 3.45+1.14 3.37+2.12 2.99+1.42 1.94+0.93 3.48+1.45 3.05+1.55
Moisture content
iy %
.. 208.75+38.10 152.25+34.00 159.00+£20. 15 109.25+15.61 192.75+25.22 184.50+4.21
Conductivity
B pH 8.96+0. 15 9.04+0.38 8.78+0.12 8.62+0.18 9.25+0.25 9.33+0.13
o 3
EJJ(}F: 3.95+1.33 2.78+1.11 2.56+0.98 2.87+1.41 4.32+1.36 3.36x1.56
Moisture content
R
. 163.00+51.33 187.25+28. 11 114.25+18.03 109.25+15.61 192.75+25.22 160.50+6. 56
Conductivity
C pH 8.80+0. 14 9.04+0.47 8.74+0.11 8.83+0.22 9.24+0.34 9.57+0.49
47k 2
E7J(}: 3.58+1.44 2.46+0.89 2.54+1.32 3.09x1.16 3.21+1.32 2.98+1.18
Moisture content
e
122.00+10. 80 128.25+15.28 107.75+5.97 132.00+£38. 55 181.75+33.24 178.00+35.19

Conductivity

2.2 HIEFEI RS

H1 1] 2 AT LAFE H B 20 398 ) T ) SR R0 B0 5 e B L 2 IR B A 0, 5 i S s el A, i EL L i 2 R

0—10 cm FI 10—20 cm B2 IE2EMERR T T EME 2R/, 81 SPSS B9 LSD il S-N-K #£4

TR

EMET R ,0—10 em )25 T 3 EEA W T E S (FE . AL P22 W B E R P<0.01, 255
FEHE P<0.05, 1 P>0.05 ME2Z SR EE) [ 10—20 em 5 20—30 em 24 B EZ R 5 30—50 cm A

BEES

R 2 R ZERA L . BT A B A R A IXHOR A 7E L1k 3 JZ B BT C X, 335

R W TP AL B X, i ELR 22 Rl TR BB I b R ER AT 2 B A DXAE L

1] 3 J2 AR S AR S PR A i B IXAHZEA K, A B =, (HRER: F il —)2, A KRR & & H
XF 7T B XA C X, i SPSS ) LSD A1 S-N-K #1
K 3 ] LA, s S RS )2 R B0 S o ok i i L in—)2 5 Ry 3 )28 2280

AR, T T 3 JZ ) Y 22 BEAR RS B/

D—50em + 2 0] 22 7 W FH A, A4 2 18] i) 22 AR A

45
40 |- mAX m0—10
5 35 | EBX m10—20 A
= —
= B C[X m20—30
.- E 30—50
:&(E 25 C
2 20
M
= 15
>
< 10
5
0 1 1 1 |
0—10  10—20 20—30 30—50 HEFH
+ )2 Soil layer depth/cm
B2 FFEHAERNEL

Fig.2 Changes of the available N in different Sample plots
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Fig.4 Changes of the available k in different Sample plots Fig.5 Changes of the organic matter in different Sample plots
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Fig.6 Changes of The number of bacteria in different Sample plots Fig.7 Changes of the number of Actinomycetesin different Sample plots
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7.79 mg/kg Z 1], A 2 Fifl 1 2 R EE A I n R G 0, 2 R T 4 G EEE £, 10—20 em JB TR
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The number of fungi/( X 10%/g)
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Fig.8 Changes of The number of Fungi in different Sample plots
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TR 3 RAEHEY A X I E IR 2,
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Table 2 Average of 3 categories of total microbial determination results in various regions

P A X (x10%/g) B X (x10%/g) C X (x10%/g) SEHIH (x10%/g)
Species A region B region C region Average
ZNTH bacteria 158.33 175.67 192.25 175.41
2R Actinomycetesin 113.34 85.16 112.85 103.78

E B Fungi 2.55 2.98 2.42 2.65

BT 245 DX 45 S A A e P (B S 25 SR A DS LS P2 R P 1 1.5 81 2 %, 29 h 1Y
60 3| 80 15, H1FE 2 W, MEECRE A X < BIX < C X, i35t ¢ W Bt 25 Bl ARk 23 3 100 189 K, 44 1 00 8500 22
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Tl 3 TR 0 Jor %ot 4 B ) 2 K A TR
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BT AL HH BRSO T 2 TR DR 1 A 85 [ st BT 20— b 24 F AR , 7T RE 43 1) S i i T LR i, o 48 v kot
XFPIREEAKIE R, (E R B ] A HERS |, BT BRI R A A K, TR TR A ST T A S 0L T X Fh R B8 A A2

T EEARVL, EAE 3 REBUEY PR, HEIH B X Z Ak, R b BLA 1R R ARk <
b, X He P AT AL 5 AP R, % R AR AR T B AT BE X B TR AT (R R P, 224 08 B — 5 e 3 it 2 S i e ] L
LSERS YR

i1t 6—[& 8 b AT I AN AR Z A4 78 10 em LUFECE 10 TR, M4 R0 B ) 3=
FFE 10—20 cm F120—30 em [ +)2 , RIZ AR TR A%,

SR, BT AR A e W B BCR AR, LN AE T O AR TR AT A TG e I e S A A R T
T 107, BERH AR R E] 107, B AR E] 10°, FI8R A S5 3 PP R 1 - 98 A A B30 R L 431 5 e 0k o
25 FIAE Y, B3 B IR0 RE R A LD A 5 pH (A HEHEVINER,
3.4 BRATRAIEL AN ARG O 2 B S5 DR N 1% R B i

BT B — P EE S0 24 A R R, A B R R 2 2 — R AR T I - B — (A
AN A-ER A BT AR A b L 2R B KA B 2%, 3 2 AT U HIE AT B K A = D PR AR SR B T A 3
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