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Characteristics of Caragana korshinskii Nebkhas

NIU Songfang'?, LIU Bingru'**, WANG Lijuan'"*
(1 Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration of North-western China, Ningxia Uni-
versity, Yinchuan 750021, China; 2 Key Lab. for Restoration and Reconstruction of Degraded Ecosystem in North-western China

of Ministry of Education, Ningxia University, Yinchuan 750021, China)

Abstract: To study the spatial heterogeneity of soil organic matter (SOM) and soil enzyme of Caragana
korshinskii shrub nebkhas, we evaluated the content of SOM and enzyme activities (urease, saccharase,
phosphatase, catalase) of different size C. korshinskii shrub nebkhas in three positions (the top, the mid-
dle and the bottom of nebkhas). The results indicated that: (1) the different sizes of nebkhas had no sig-
nificantly effect on content of soil water moisture and pH value and it had little different among top, mid-
dle and bottom positions. The content of SOM decreased with the nebkhas development. The SOM con-
tent of top is higher than that of others obviously. (2) The activity of urease and saccharase decreased with

the nebkhas development, while phosphatase and catalase first increased and then decreased. The soil en-
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zyme activities decreased from top to bottom of nebkhas. The soil enzyme activities decreased with soil

depth. The soil pH value, nebkhas size and soil water moisture were shown significant negative relation to

soil saccharase enzyme activities(P <C0. 05), while had very significant negative to phosphatase. The SOM

content had no correlation with catalase, while had very significant positive to others. These results sug-

gested that C. korshinskii could increase soil nutrient and enhance soil enzyme activities. Caragana could

play a vital role in soil recovery in a graded area of a desert zone and gradually reduced with the develop-

ment of the nebkhas.
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Table 1 Morphological characteristic of different size shrub and nebkhas
b HE A FEAE I/ME ICSN | M it A 22 A5 R
Nebkhas Morphological Minimum Maximum Average Standard Coefficient
characteristic value value value deviation of variation/ %
MK R BE Shrub horizontal scale /cm 40 55 47.25 41.87 10. 3
. H#EM\ 5 # Shrub height /cm 60 41 48. 4 8.02 16. 57
& Y YEJE T AL Nebkha bottom area /m? 0.18 0.28 0.23 0.05 21.74
Y HE 5 BF Nebkhas height /cm 16 23 20 2.55 12.75
HEM K- R JE Shrub horizontal scale /cm 70 110 87.45 10. 15 11.6
M5 B Shrub height /cm 66 92 75.6 10.53 13.93
M Vb HE K 1 A Nebkha bottom area /m? 2.26 2.8 2.53 0.25 9.88
i 75 ¥ Nebkhas height /cm 34 40 35.4 2. 61 7.37
MK R Shrub horizontal scale /cm 146 220 183 24.8 13.55
7 A JK - RUBEE Shrub horizontal scale /cm 83 178 125. 4 33.92 27.05
o Y HEJE T Y Nebkha bottom area /m? 4.84 8.29 7 1.34 19. 14
WM\ B Shrub height /cm 58 80 68.6 8.79 12.81
TE:SNL /N HE s MINL Hhyb HE s LNL Kb 35 R [l
Note: SN. Small nabkhas, MN. Middle nabkhas, LN. Large nabkhas. The same applies bellow
x2 EMADEREMEMNLTEpH E
Table 2 The soil pH in different spatial positions of nebkhas
Ve 2 0~10 cm 10~20 cm
Nebkhas type TP MP BP TP MP BP
SN 8.3240.2b 8.5570. 15a 8.5570. 15a 8.6970.02a 8.7620. 04a 8.7470.02a
MN 8.380. 04a 8.35740. 04a 8.3570. 04a 8.4570. 08a 8.540. 15a 8.53740.02a
LN 8.65+0. 11a 8.5470. 31a 8.5470. 31a 8.757+0. 19a 8.58%+0. 05a 8.65+0. 15a
ON 8.3870.11b 8.5970. 05a
TE:ON. Vb HiSbhs TP. vbHi ) TEHR s MP. 70 3E i vh 8 BP. Y ME R IR0 . W47 R /NG S8 3RR 6] — L 2 0 8 2 [0 A 3 1 22 5 (P<C0.
05) 5 F |l

Note: ON. Out of nebkhas; TP. Top position, MP. Medium position, BP. Bottom position. Means in row followed by the different letter

are significantly different (P<Z0.05); The same applies bellow
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Table 3 The content of soil water in different positions of nebkhas
b e T 0~10 cm 10~20 cm
Nebkhas type TP MP BP TP MP BP
SN 0.51%£0.08Ba 0.36+0.08Bab 0.40740. 15Ba 2.0040.70Aa 1.8740. 30Ba 1.40=+0. 14Ba
MN 0.97+0.43Aa 0.70%+0.32Aa 0.55+0.11ABa 1.43740. 64Aa 1. 68=+0. 35BCa 1.66=40. 36Ba
LN 0.56+0. 14Ba 0.5040. 09ABa 0.61+£0.14Aa 1.3140.50Aa 1.4840.22Ca 1.5340.37Ba
ON 0.45+0. 14Ba 0.45+0. 14Ba 0.45+0. 14Ba 2.1040. 83Aa 2.10+0.83Aa 2.10£0. 83Aa

HE:FAAFRE F B8R RANF RS HER H 3 EKEEF BE(P<0.05)., FMH
Note: Means in column follow by the different capital letters are significantly different (P<Z0.05). The same applies bellow
x4 DHERAAMNENLIEFTNRSE

Table 4 Content of soil organic matter in different position of nebkhas

b Yl 2 7 0~10 cm 10~20 cm
Nebkhas type TP MP BP TP MP BP
SN 8.01+1.34Aa  7.81+1.48Aa  7.27+1.71Aa  7.61+1.3Aa  3.9140.84ABc  6.00-0. 95Ab
MN 7.16+1.79Aa  6.54+1.01ABa  5.8740.79Aa  6.721.75Aa  4.66-51.03AD 3.63-1. 02Bb
LN 4.36+1.24Bab  6.05+1.49Ba  3.68--1.04Bb  4.4341.16Ba  2.8441.43Bab  2.2541.66Bb
ON 2.36+1.17Ca  2.36+1.17Ca  2.36+1.17Ba  3.78+1.10Ba  3.78+1.10ABa  3.78+1.10Ba
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Table 5 The difference of soil enzyme activities in different positions of different nebkhas sizes
N W SN MN LN
ey
. Atk r% . Depth ON
nzyme achivity /em TP MP BP TP MP BP TP MP BP
0~10 0.59a 0.51ab 0.41b 0.49a 0.55a 0.47a 0.42a 0. 35a 0. 29ab 0.52
,/'[mg/([él'\ 24 b)) 10~20 0.43a 0. 40a 0.33a 0.75a 0.72a 0.53a 0. 29a 0. 25ab 0.21b 0. 45
SE-14 Mean 0.51a 0. 46a 0.37a 0. 62ab 0. 64a 0. 5a 0.31la 0. 30a 0. 25a 0.48
0~10 223. 24a 225.11a 144.03b 212.46a  202.93ab  141.77b 153. 29a 151. 22a 135. 32a 119.4
, ; SA 10~20 157. 31a 179.77a 142.17a 166.57a  119.51ab  100.29b 120.01a 93.81la 100. 37a 108.7
/Cmg/(g+ 24 h)]
S Mean 190. 28a 202. 44a 143. 10b 189.52a 161.22ab  121.03b 136. 65a 122.52a 190. 28a 114.1
0~10 5. 6a 5.13a 3.24b 5.83a 4.52ab 3.48b 4.19a 4.15a 3.85b 4.03
PHA 10~20 3.05a  2.80a  2.60a  5.2la  4.26a 3.76a  2.86a  2.45b 2.2 3.02
/Cmg/(g + 24h)]
SEI Mean 4,33a 3.97ab 2.92b 5.52a 4. 39a 3.57b 3.53a 3.30b 3.03c 3.53
0~10 0.42a 0. 38ab 0. 28b 0.75b 0. 66a 0.52c 0. 48b 0. 39a 0.39b 0.21
(,:A 10~20 0. 26a 0. 25a 0. 20a 0.49a 0.3b 0.27b 0.37b 0.32a 0. 28a 0.07
/CmL/(g+ h))J
S Mean 0. 34a 0. 32a 0. 24a 0.51a 0. 48a 0. 40a 0.43a 0. 36a 0. 34b 0.14
W UA.L IR s SA. BEREEE ; PHA. B2 B ; CA.L 1 % AL & 1 5 T R
Note: UA. Urease; SA. Saccharase; PHA. Phosphatase; CA. Catalase. The same applies bellow
F6 HEXNG T EBAMERZ EBHE XSS
Table 6 Correlation analysis between the sizes of nebkhas and soil physical and chemical properties
i e W AR ‘ ‘
Index Shrub bottom area  Shrub height pH Soil moisture SOM CA UA SA
Yo M7 Shrub height 0.976 "~
pH 0.107 0.116
+ B4 K Soil moisture —0.096 —0.076 0.207
SOM —0.537** —0.550 —0. 244~ —0.295%
CA —0.004 —0.021 —0.324"* 0.077 0.002
UA —0. 448" * —0. 449 —0. 348" * 0. 107 0.329** 0.256"
SA —0.425** —0.423" —0.275** —0.231" 0.576** 0.013 0.285**
PHA —0. 206 —0.217~ —0.456** —0.287** 0.446** 0.192 0.315** 0.560*

TE = %« 53 B RN M SEMETE 0. 05 F1 0. 01 K83

Note: * and * * represent significant correlation at 0. 05 and 0. 01 level, respectively
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