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Abstract; The effects of planting of Caragana Fabr. on vegetation, microbial community and characteristics and changes in
soil nutrients of saline-alkali wasteland were investigated in Maozao Experimental Station located in Datong Basin (113°E,
39°55'N), Shanxi Province, China. After the planting of Caragana, the number of plant families, genus and species
increased, indicating that the improvement of plant diversity, and vegetation profile underwent changes. Elymus dahuicus
had been the absolute dominant species on saline-alkali wasteland but disappeared in Caragana-distributed lands, showing
an alteration in dominant species in the community. The number of fungi, bacteria and actinomycetes in soils of different
habitats showed a trend as follows: perennial Caragana Fabr. forest > Caragana forest after fire disturbance > Saline-
alkali. The largest number of fungi were found in Caragana rhizosphere in comparison to other plants, but there was no
obvious increase in the bacteria and actinomycetes found. Total nitrogen, phosphorus and potassium content remained
essentially unchanged in areas with perennial Caragana compared to the primary saline-alkali wasteland. However,
available nutrients in Caragana-distributed land increase significantly, with phosphorus, potassium, nitrate, ammonia

nitrogen and organic matter increasing by 3. 4 times, 1.4 times, 1.2 times, 1.4 times and 1.7 times, respectively
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compared to those of the saline-alkali wasteland. Furthermore, the total salt content of soil in Caragana Fabr. forest was
significantly lower than that of the soil from saline-alkali wasteland (p <0.01). There was significant increase in content of
available Fe, Mn, Zn in Caragana Fabr. forest compared to saline-alkali wasteland soil (p <0.05). From the results, we
conclude that growing of Caragana exerts positive effects on fertility preserving capacity of soil and helps improve ecological

function of soil to provide better environment for other plant species in saline-alkali wasteland.

Key Words: saline-alkali wasteland; Caragana Fabr. ; vegetation restoration; microbe number; soil nutrient
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Tablel Compositions of plant family, genus and species in different

habitats

FH17 J& 20 PP AL : R EZH 6 )8 8 B RARHA 4 H: 5% Habitat
S B BT AR SR, fES AR gy RN 2
%ﬂﬂ%ﬁ?ﬁﬁ 12 */:I‘ 24 E 28 ﬁ : __Q‘*/:I‘ % g ﬁ 5 E 7 HIBL Vegetation Saline-alkali ~ Fabr. forest Perennial
FSRARA 4 8 4 Fi B 4 8 S B B e e o
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FERTSFE A, B3R 2 AT A AN DA RN B Genus 14 17 24
> N . — Speci 15 20 28
WA R, AR R R IOBR AT R T : ; A
FHED A MR AR, BRBEE . RAPEY %% Compositae 7 8 4
HERHEY AR B E , BB & A m ii ;deygmalceale 2 f
. onvolvulaceae

TR G PHE Y AR B TR, T 2 RE Y 4J%F} Umbelliferae 1 1
PR ERG N AR I B SRS FAR 22 AP KA Euphorbiaceae 1

NV \ N N " < 5Bl Boragin: 2 2
RIS EBRAAPH AT, EERI 70% LU Ly 0T e 1
A EERARAR S B M B S FELZHE BRA Labiatae 2
HAEY . BEE N TATREARKEREE , ALHEY fii Plantaginacea 2 2 ;

, G2 guminosae
REESFBTTRATE A, L A RO I 025 moear e 1
F & BT AR E) 28 i, AE 4 55 BE AN MARCE A, HeET %P Chenopodiaceae 1

> . v N 3} Tamari 1
DABERAEE B 6% o 0 gy O (emancaceae
B, 7ERA PR T IR B BB E SO A
F2 MEFEERBFEMEEPREERKRBREWBEHE
Table 2 Plant community characters in the different succession stages due to Caragana Fabr. plantation
ammiE
HERKBrB AR FEAR Dominant . o
Successions Dominant species Companion species species ?V;re;ge
height(cm) °
P Elymus 7425 Phragmites australis , X,B¥%} 3 Stipa tianschanica , ¥ 2 %L Setaria
. N viridis , T 465 Artemisia annua ,$ B Artemisia scoparia , FEHIX B3
ERDRME b dahuricus , X BE §t 3 e RS
Saline- Stipa tianschanica, Saus'surea‘ a;riara, 3% Ineris chme'n.szs, Bl SR Z& Hy ek AE Heterf)pappus 0 50
alkali wasteland S B Thermopsis altaicus , i 235 Ta;'la'xacum Tf’?dwu;l s ﬁ ggh P(flygonumu amcularf s
lanceolata Zgwe?de%stj:d;a st::o;,:;l,lf gﬁﬂﬁfgﬁmzznxpszl;ﬁeit: o
P BEEEF , SLIRETF Stipa krylovii, fi R ¥, BALE , HE B HE, K
o " . 7 Artemisia sieversiana , B N34 , H ¥ Glycyrrhiza uralensis , 38 [H
éﬁmj:iﬁ&aﬁer Eﬁgagana T B Grpis e, 3, WK E B, KIK IR, BER 58 60
fire Lfstu bance Flymus dahuricus Oxytropis psammocharis , 1 Bj X Peucedanum terebinthaceum , 3|, 3¢ K i,
1re distur Euphorbia esula , {3 55 Stenosolenium saxatile , 4l #b 5| #E
Messerschmidia stbirica
PO REBEEN P, AL, B, W3R, IW R E Lactuca indica, i E
3% Salsola collina, 35 & B 8 ¥ T Lespedeza davurica, i 18 &
Melilotoides ruthenica , B¢ M-k 11 4%, WP ik ., K& M 35 1€ Astragalus
Fré&piih scaberrimus , e E Conwolvulus arvensis , i b 5| KL, £f1 8 Incarvillea
Perennial #74% Caragana Fabr.  sinensis, 554+ Scutellaria baicalensis , =7 Plantago asiatica , #% %1 3% 116 85

Caragana forest

A6, Bk %5 Bt Ff B Bothriospermum kusnezowii , 7R M- /N5 B Treridium
gramineum , i [ 8L Ferula bungeana Kitag, ¥ Ml Tamarix chinensis
Lour. , ffj 18] & Hypecoum erectum L. , DU ¥ 1 & Atriplex canescens
(Pursh) Nutt. , F§{FF| .38 Polygonum sibiricum Laxm.
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Perennial Caragana Fabr. forest soil Saline-alkali soil
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Fig.1 Effect of Caragana Fabr. plantation on soil nutrients
[ 2 A Total nitrogen ; Il 4% Total phosphate ; I 24} Full potassium; IV HLJH Organic; VA% Available phosphorus; VI0. 01X A4l Quick
potassium ; VIFE A%\ Nitrate nitrogen ; VII4% 7% % Ammonia nitrogen

EhARAE LR AR AT AR L3RR T R B R OSCR FAA ROR - S BN . B 1 AT AR AT
A RO AU S A BB AN SR (mg-kg™') Jy 2.35,132.0,1.63.2. 94, Ehpi M + 38 b 9 43 51K
0.70.93.9.1.31 2. 13, fi& AR aER 3.4 5. 1.4 5. 1.2 5. 1.4 £5 1.7 £5,

H3R 3 AL, SRR A AEAT 405 TR B B D, K s T B T & B R E R, BT
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BRMEHL AT 265 IR B AL B A, SRR AR AT SRR Y A R IT LR MM ETTR S '], G
AR B A R BRI, (R R B R
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Ja IR R R R R AR R A, B VB R AR AR I - SR AEAT
FMT LRBER S , Z TR R AT 23 R b, b i IR A R Do AT SRR E R
BEZ, UFBMIMERF, FEAMNE RN SE 2 BRI REIRES ", D08 U B 0 1R F RE MR
TP BRRE AR Y, B AT R BE R o TN T4 R RIS TR R 2RI BB AR PR RO
4 Wit5HR
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Table 3 Effects of Caragana Fabr. plantation on soil saline and trace elements

S FHEF K*&& Na* &t Ca* it
H:1% Habitat Total salt it CEC K * content Na* content Ca* content
(g'kg™) (cmol-kg™") (mg-kg™') (mg-kg™") (mg-kg™")
@h M b+ ¢ 0.75 6.6 3.0 46.2 225.6
DL AEA: 7 S + 3 0.71** 7.0** 4.6** 78.0** 182.8**
Mg * it A% Fe A% Mn AR Cu AR In
H:1% Habitat Mg?* content Available Fe Available Mn Available Cu Available Zn
(mg-kg™!) (mg-kg™") (mg-kg™") (mg-kg™") (mg-kg™")
QERHRME b+ 18 33.4 5.49 9.58 1.30 0.55
(OF Z:inyis 27 otz 21.2** 5.56 * 11.66 ** 1.31NS 1.14*

DL AEH: 7 25 bk 13 Perennial Caragana Fabr. forest soil ; @Eh5f Ml + 3 Saline-alkali soil
* FARFEP<0.05 KFELERBE; « » RAREp<0.01 KFELERBE;NS BREABEMZESR  Superscript * denotes significant

difference at p <0.05; = * denotes significant difference at p <0.01 ;NS denotes no significant difference

1 ZAEAH4 bk 13 Perennial Caragana Fabr. forest soil
11 #:9R#Hh 3% Saline-alkali soil
I k3 k4t 13 Caragana Fabr. thizosphere soil after fire disturbance
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Fig.2 Effects of Caragana Fabr. plantation on microbial number

(a) ZHP bacteria (b) EH fungi (c) K H actinomycetes
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PR AR A, R SR 0 P T R B b L, 3R A AR , R A Bt M B AR RAZ S E B, TR A AT
&G, T HRE T EREY), T T A RR, BERR T 23 R, J5A 0S8R 55 5 2 58
IR BB SE H HAE T FE W, T S ARE Y Ik S AT OB SN R T A TEE)
B MWD Z AR,

XA T B8 S BEER UL, RET RS A4 ASUE I R 3R i, 5 ELA H BUAE g A
ER IR IG , AU R IEF AR AT M AREFRIEEST BRI SNF T EA MPTEAIKRE . 1R
PEAST H S5 BT E , AR 2005 FA ) — 37 BF A B TARE R ER0AT 25 HEAC Hi | 38 70 9 5e bt , (2
B AR RMHIZ A KR LR IR , BTERFFS , b Tk B S AR BN  EAFRE
PR, PR BEE K S6em, ERAMER T 453¢, BAK T AE B T B i T Eh st B Ao X RBIFTR AT
R R Bt X TS5 B TR A BRI AR M, RIS RYCR AR E Mo A7 R AR — BE M, mLRETE
YIRS EREFEZEN.

4.2 HeE HREACYERA A T L AR SR AN ER B R R o SR AR X ER A s R e Vi R A I B
MY VR, Ak B 5E i H B L B A A R B A R A MU LR A R, 4
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AL AR S50 B8 4 B4 B 0 43% 1 18% , 158 B b A £k 4t B i % B 38 U Vg SR Bt M A S B B
RO AR AR S NI R, FiEER A T DUA ROBAR 3 + Sk 4 (O BE R, B3 30454, AR 11
B, W EHEATLBRR, Wi EE M b AT ARG LA &5 IR R s . AR SO ST
SERFZ I LR RN b A AT ARG, AT LA L3 S b B I R R ARALER , 32 5 TR T A 357 0
R EIMEY A KRIT LT MEERTR . ML, 1RSSR AR M RE RS M IR IR EA R T
YIRS . FEBEAT REARRMEMAERET , SERBEEHE K, A IR & BN, A 908 2 BB s
4.3 HEERUEYRA B SIS E A R SY , IR YR G AR R R R SRR
W EEER S BRI TR AR R R Y R BB R A MR BRI AL
BE S T AP K ROLANTR 7 & BE R R, ARSI R T I LMY X RFFEBRE
5o AXHIFEREN, B TAT SRR BHRARR R T L3808 <M 00 B A, 15 L3R ar s & A8 e, A
MAE T —MEREHAEY A RIA TIPS . RS MR LR A BRI A>  @r N\ TR BER;
FLRE AR (8] B3 E R A R IR i R R L6 AR AT AR M LR AE BB B R T A TIE A
SRTEHTH) 2 SR AT AR B DR AE R . E S F AT AT R L AR AENE R TRE L P
9o 3 AT R B T 4R B A LR PR BR A AR T ) S T MR RTAR LR o TCIR RARIR T8 AR B AR
FR A BY FAT 400 L4 R U R B BORCN S A7 AR T R AR 2Bt , A0 7 — M A K
BARIEREE . BEE IR HERS , T3 PR R AR AR, DR E YR TR BT iR =

£x b #T, KIF Ak sty b AP AT 2% B AT C R 21 R TR . Y- T IR-BUE Y [
S5 AT BESEAT 2R RN S AR AR A R SRR E B E AL AT R BHIRRBNE T — MEHBUEY AR
A A BREE ; 2ETT R T 3 A W7 M R SR A RE BAC I P OB BUE A AR 2E T 3R o 9 Bkt , 2R 20 i b M
YA R AT R TT RGN, X Y B A BRI A AP SR 3t T W B R AR IR . MRS R B 3R 1
SCIUHE FE B AE (AAT A S H0R) SRR SRR EIE (AT 2 5 3 Y H 55 ) 2406 T 0 & i LR 4, sk
A DNOEZY & € Rl B S 8
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