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B EATEAHATEZRFMAMR S, BT ELEH L (6 X3DHAFATEMEMR
R, FR T RAKE R TR EEZANFA LB R G n, EREN 4 A
REFHRERMTLEASKE AR pHAH wEEF(P<0.0D), At LELKE . ZE,
pHE AL B ANF A TN HaREF(P<0.0D),ZMHFLIEL KT ZERL LAY HESR
(P<0.05),NPK 2 pH /A8 % 1 2 F (P<<0.05); RAM KR ERK E LE ALK EREEHXRET
B, MRBZLEANFOZREE RHLEASRE  ERLEAT A SR pHANREFTE
B A& # E (Elymus cylindricus Franch. ) + 7 #L g 36 t/hm’ + NPK (N 275 kg/hm?, P
225 kg/hm? K 225 kg/hm?) +##F#& 10 t/hm’; B m LB A AL TR REF EAZ R EAR
(Melilotus of fcinalia)+ A HURE 36 t/hm? +NPK(N 165 kg/hm® P 135 kg/hm® #= K 135 kg/hm’ )+
##F# 10 t/hm?,

KR T RX; A TR 5EAE ; B BT ; S5k
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Study on the Content of Different Parts and the Technology of Aralia continentalis Kitag.

WU Xiao-lin' ,CHEN Jian-giang’ ,LI Min' ,LIU Zhe? , YU Yifei®
(1. Jilin Agriculture Science and Technology College, Jilin, Jilin 132101;2. Jilin Medical College, Jilin, Jilin 132101; 3. Changbaishan Vocationl
& Technical College,Baishan, Jilin 134300)

Abstract; Taking Aralia continentalis Kitag. as material, saponin of root, stem, leaf and bud were extracted by using
ultrasonic method,the content of saponins was measured by ultraviolet-Visible Spectrophotometry,and the factors which
influence the saponins extraction rate such as extraction time,the ratio of solid to liquid and concentration of ethanol were
explored. The conditions of extraction technology of saponins were optimized by single factor experiment and orthogonal
tests to confirm the major factors. The results showed that the extraction rate was affected by the ratio of solid to liquid
predominantly,and the optimal conditions extraction technology about ultrasonic extraction as follows:the ratio of solid to
liquid was 1 ¢ 20 g/mL,the concentration of ethanol was 65% and the extraction time was 20 min. The saponins content
of Aralia continentalis Kitag. root was the highest to 16 461. 3465 pg/mL.

Key words: Aralia continentalis ; saponin;ultrasonic extraction; Ultraviolet-visible spectrophotom;optimum technology
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WX AR L A B LR AR AR 2 HER L, F A
RO s b Bt A S RS FF 32 X LB S K E A HE.
pH. 2L FA LR & 8 r 2 m, & 788 o X Fh o7 275 2]
BUE I X SR P AL M R A A 58 DA ek
ETREXAESHE AIFFF MK 2w A R E
BOlL R AR YE
1 #R5AZ*
L1 s s

BRI AL F 7 A1 A IR X i B (R4 106°30" ~
107°47", 4k 45 37°04' ~38°10 ) FE Ly b AL F & 4, i B AL
H5ESRVEMZE, MERLRE, R T A X
PESAR AR SR 7. 7°C , B 3 i v R A IR AR 43 ) 2
38. 1'CHN—29. 6°C , & T HL Jj 1] Fe I f) i E AT . 4R 38
Rk &% 280 mm, EEEPLE7.8.9 H,Z8EEA 2 710
mm, EXTFEY] 165 d, WK > 3E 4L gt , 13 h
R+, HEWE K g L F K K RN B AR BE R K B
B2, MEBORRT(2012 424 A 3 HHRZE(0~20 cm) +
S K R 5.6200, AR 1.34,pH 9. 15, 2 F &
0.31%, AU & & 5. 33 g/kg,
L2 Kok
L2.1 R it RAIERRIT L (61 X3%),3k 4 4~
HZE,HE A RFHE R, 6 A KR K 0 8 vk &
(Agropyron cristatum) (A;) .18 F 3 (Festuca arundina-
cea Schreb. ) (A,) ¥ IT IE (Astragalus adsurgens) (A;) |
BIHHTE Medicago sativa) (A,)  E AL TR (Melilotus
of feinalia) (As; ) F1 B & #% 98 B (Elymus cylindricus
Franch.) (As), INE B R A ML, 3 MKFKK A
12 t/hre? (By) .24 t/hm? (B,) #il 36 t/hm’ (By), &K C
% NPK B (N ¢ P e K=11: 9 9),3 MKFAKIK HE
AEEC k(N 55 kg/hm? \P 45 kg/hm? 1 K 45 kg/hm?®)
(C)HAEECL L (N 165 kg/hm? \P 135 kg/hm® 1l K 135
kg/hm?®)(C,) . & R L kb (N 275 kg/hm? P 225 kg/hm?
MK 225 kg/hm?)(Cy) . WK D A& EFREFF,3 K
AR A 5 t/hm? (D), 10 t/hm? (D;) 15 t/hm? (D) , 3
18 AMAbEE,3 RER ,/NX T 25 m’ (5 mX5 m), [EAE
SRR SAKFEIH R 1.

*1 EXXREEESKFE
K Hh g AHLIE z= 3 NPK z= 3 =3 R
1 Al BI cl DI
2 A2 B2 2 D2
3 A3 B3 3 D3
4 At
5 A5
6 A6

1.2.2 HESHE 20124 4 A 16 HiEAZLIE, A VLR
RS REFF O SN T W S TSR, AR AR R
(N 46%) ,BEAE R BEIE — 4%k (N 16 %, PO, 46%) , 41 L K
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TRERE (K, O 50%) . AHLALFIFEFF1E L S BBERT, — Ik
PRI S T R SR E B £ i AR S N
B 30 ERFAL, IR TG FEHEAL 70% . BEALFISHACE
IR AL AEREFP BT SR N Ak, F 2012486 A 2 H¥%
i, RABHEFN & 15 kg/hm® , GRHEFI & 30 kg/hm’ , 3y
SR FASHE ATHE 30 e, XIS B) SR R AH ] 14 45 B4 it
B RLBREE 25 1 R
L3 HWHNE

F20134F 8 H 16 HA&/PNXEL 3 M &L B 0~
20 em+ 2 4, HEEEKERAMT 1, A E N E
SRR TIEN, 1488 pH {ER A MP511 pH if, 114
AR A MP513 B R K A E A KT, T 2
mm i , i F 35540 I 2 , 3R HUTCR FH B FR A
REBEN,
L4 ARG

FH Excel 2003 #1748 4011, F SPSS 18. 0 #47
Z5rHT
2 HRESW
2.1 PSR + 58 S K B AR

FH Duncan %} 3 2 F1iX5% 45 R #1707 2 404, A
R FREFEHE D AANMHEEFHEE A AR B}
F KB R 2 (P<<0.01), A D 15 2 B i
#(P<0.05), A& C K mRE A BE (P>0.05), )
# R K/ ASB>D>CCR O .G/ S H , FHRER
ERRE I ASB>D>C, HEHNZE KRS REM
(FEDO, HR AZENKEHBERNI A >A>A>
ASAA Ay SHEAKTE2ER B P<0.05), H
R BYWEKR/NR B, >B,>B, £ KFH %R 8 E P
0.05), AP 3G In LA KEM K., WK CHIE

*2 R BERNNESE R

P K BKE AE £ HYLR
? e = pHfH

&
i

A B C D /% /geem™3 /% /g kg!
1 11 1 2 6. 40 1.27 0.20 8.62 5.75
2 1 2 2 1 6.46 1.26 0.19 8.45 6. 84
3 1 3 3 3 6. 50 1.23 0.17 8.33 8.43
4 2 1 2 1 6. 10 1.28 0.24 8.71 5.68
5 2 2 3 3 6. 25 1.26 0.22 8.63 7.33
6 2 3 1 2 6. 47 1.24 0.21 8.58 8.22
7 3 1 1 2 5. 89 1. 30 0.18 8.56 7.52
8 3 2 2 1 5.96 1.29 0.17 8.47 8.11
9 3 3 3 3 6. 30 1.25 0.16 8.36 8.71
10 4 1 3 3 6.08 1.29 0.18 8.42 8.31
11 4 2 1 2 6.28 1.27 0.16 8.37 8.48
12 4 3 2 1 6. 29 1.29 0.16 8.24 8. 65
13 5 1 3 1 5.55 1.32 0.19 8.63 8.15
14 5 2 1 3 5. 60 1.28 0.17 8.61 8. 66
15 5 3 2 2 6.18 1.29 0.16 8.52 9. 05
16 6 1 2 3 6.47 1.25 0.17 8.32 6. 46
17 6 2 3 2 6.78 1.23 0.15 8.21 7.39
18 6 3 1 1 6.76 1.24 0.16 8.23 7.65

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ & 2014011):153~157

- SRR -

®3 BEILESKEHNHFESN

BRKBE H BB S5 ¥ F P
A 5 1. 449 0. 290 34002  <C0.001
B 2 0. 340 0.170 19. 935 0. 002
C 2 0.034 0.017 2.013 0.214
D 2 0.113 0. 056 6. 622 0. 030
W 6 0. 051 0. 009
x4 HEHEHNLESKEWNSEUREREBE %
K A B C D
1 6. 453b 6. 082¢ 6.233a 6.187b
2 6. 273bc 6. 222b 6.243a 6. 333a
3 6. 050d 6.417a 6.243a 6. 200b
4 6. 217cd
5 5.777e
6 6.670a
R 0.893 0. 335 0.010 0.146

RIFIRRI/NG F8 H R 2 57 B3 (P<0.05), FA],
KAMRCG=C>C L KK PRIERAEE. RE DY
HEXNAD>D,>D D 5 DDy 2R EE. TR
£ CXE/KENFEMEREREE, KAl ZEH K C K
ZELRER.BESKENRMLAE N ABCD
x=1,2,3), 5EKERRHNHAE ABCD, b3 17) %
A—F,

2.2 ShFP SRR A TR AR

m# 5 Al R Bt LA TR PR B & (P<
0.01), A& A.D ¥ g & (P<<0.05), HE CEm AR
3 (P>0. 05) ,# 22 (R) K/NR A>B>D>C, [H 178
oA RERHFREE RN B>A>D>C, HENZEI
B, A REHE RN Ac A <A, <A, <A<
A A ALLA 5 ALA 2R BE. IR BYEKX/N
HhB<B,<B,H¥B 5B 258 EB#E, —&EH5
B 2R 5%, REAHILE 2.3 K FHBRFRMKT 1%
AE., BHRCHEXININC<C<G,.C.CEHG £
RHEE. R DHER/NE D <D <D,D, 5D,
EZRARE,-FHE5D 25 EB#(P<0.05, ATH
RCX T EARMEMEEARE, NI HIEAFEK
BIRAAHI As(ADB,C.D, (x=1,2,3), 5 HIEAFEH
INBAA ABCD, b B 3) & AsB,CD, (AbHE 17) %
A—F,
2.3 ShFPSHALNT 1 A A B AR R

KR Z0EHEGES,HNE A MBI +iES
AR B2 (P<<0.01), A& D W MR E B & (P<
0.05), &K CFEmBREN B (P>0.05), HEMR K
N A>B>D>C, H i, 4 N R AR A>B>
D>C, WREFEZSRH,AFRKRWERNE A<
A<A<A<A<ALA 5A Z5A88EP>
0.05),5 Ay \A; JALLA, 2R B (P<0.05), NEBH
HR/NR B,<B<B, £ KFHEREE, HNECHWE
KK CGC<C, KK FREFABE. HEDY

EXR/PNR D,<D,<D,D, 5§D ZRARE, —FHE
Dl 5B, h THR Cx L ELENEmMEREARD
oA 2R C ML E LR SR, R g2
R A AR AB,CD, (x=1,2,3), 52 KA &
AsB, G Dy (b 1D FeA—3 .

RS TRAENEHBSENHERRESHT

KT AT E TELHIE
A B C D A B C D

1 1.253¢ 1.287a 1.265b 1.287a 0.187b 0.193a  0.180a 0.185a
2 1.260bc  1.265b 1.282a 1.263b 0.224a 0.177b  0.182a 0.177b
3 1.277ab  1.255b  1.260b  1.257b  0.17lc  0.170c  0.178a 0.178b
4 1. 283a 0. 166d

5 1. 287a 0.172c

6 1. 253c 0. 160d

R 0. 034 0. 032 0. 022 0. 030 0. 064 0.023 0.005 0.008

F 6.683  15.251  0.934 7.886 138.519 68.629  2.174 7.793

P 0.019 0. 004 0. 443 0.021 <C0.001 <C0.001 0.195 0.021

HF M PENFEZENE FRBER, TH.,

2.4 fHFRSHEARNT 138 pH (KR

EEMK pHEA M TRE L EHR 5 0A S, A
MRS HOEA KDY, WER FRBEHRGE 6, HE
A 1 B 5t + 3% pH {EF Wik B3 (P<<0.01),[H&E C#
Wi i 2 (P<<0.05), [N & D W 2 A B & (P>
0.05),# 22 (R) K/NR A>B>C>D, A0t i,
BHNEFWEE R A>B>C>D, £&EILEEM, W
£A jijﬁj(’]‘ﬁﬂ As <A, <Ay <Ay <A;<<A;,Bx Ay
5 A LA 5 A, Z2RARBEINP>0.05), HEKKF
]2 5 8 5 % (P<0.05), WZE BWEK/NME B <
B, <Bi, %% /K8 22 7 8 % (P<<0.05), W& C¥HE
KR C<C<C,C 5C 2R ABE, —HBE/N
F C(P<0.05), HZE D¥EX/NA D, <D, <D, , 4
KFRERFARE . ZHEHEEAZENNE DK
LZEILRER, GEHHNEE, 1% pHENBREAE
K ABGD, (x=1,2,3), 5+ & pH {E%/J\H@gﬂ%
AsB, G, D, (AbHE 17) AR —F,

x6 TEpHEREIRMAZERRESH

A +3 pH AR/ g kg™ !
A B ¢ D A B C D
1 8.467b 8.543a 8.495a 8.455a 7.007b 6.978c 7.713a 7.513a
2 8.640a 8.457b 8.452b 8.477a 7.077b 7.803b  7.465a 7.735a
3 8.463b 8.377c 8.430b 8.445a 8.113a 8.452a 8.053a 7.983a
4 8.343c 8. 480a
5  8.587a 8. 6202
6  8.253d 7.167b
R 0.39% 0.166 0.065 0.032 1613 1.474  0.588 0.470
F  67.292 44.608 5352  0.002 8318 16.38¢ 1.271 0.311
P <0.001 <0.001 0.046  0.998  0.011  0.004  0.347 0.744
2.5 FFh SRRt A PLE & B

W& F R GE 6), K BXF LAV S
BRI 2 (P<<0.0D), &R A &g (P<0.05),
HE C Al D KRR B B3 (P>0. 05) , 1) 22 (R) R/
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1 A>B>C>D, 45/ FEHK PEMGH, &HRZmE
ER B>A>C>D, HEHNZE KA, HE A WE
KNK A >ASASASA>A L HAF A JALA; 8]
ZRABEP>0.05), ZHFHEERT A A, Al A
(P<<0.05), W& B¥EK/NNK B>B,>B,, £ /KFH
LR B EP<0.05), HECHEXN CG>C >0,
HBAKFHZEFERBZEP>0.05), HEDHBEKNE
D, >D,>Dy K FRIZFAR ., Kb+ Ea RS
BRMLAS R ABCD,(x=1,2,3) , 5HEIE & & &
FAA AB,CD, (Wb # 15—

3 WitE4ie

KA R R X AR AT S & TR R ST,
IEAREIT R RS K E R IR ENRMEAE 55
1 AsB,C.D, (x=1,2,3) F1 A (A))B,C.D; (x=1,2,3),
SRS EKERFSNAA ABCD, (b3 17), H1E%5
FER/PIAS ABCD, bHE 38 AB,CD, (4bH 17)
A, AANMREFAEIES HESKBRMARRE
MR RE 2 o4 5 2 (P<<0. 01) , A FF AT Sk B RIA T I
H B2 MR R B 35 0 B (P<<0. 05), B JL3E &4 ML kS
FFEH AT A SRS IR R G, T
SEGEHT R A DU TR i B s B
HZ AR K 4 A BE [, Blevins 25 B 53 R BARS
FFIA AT e+ 338 b7 45 #4 BH 5. 203 , Roldan 26V i 95 5%
HIAEFFIE H W] B B P A T, XS 9T 59T
SEIRARL

WEHNZE LA, RAPHCE Y LIS K&
KF IR, LIRS 5w, MK R IR 2,3 2 Fik
TS KERE B E R T ER(P<0.05), HA&4
AR RAHAE 6. 4% LU b . RABHIOE KR K E KR
RiF TR EHE TR RAR L E A4 Y& 5/ 1
PrEEBBRE KR, FEA DAL B3 N & K 2 3 8 , AT
RERA VLRI A e T RS 18 T R R K
FIKBES X SR/ SR AE L. AR HE LIS
2 K 10 t/hm’ HIEEKBR R, BEFRF 7RI 2 K
5, R E ] fE A H RS AL 1B A A T L EE IR K
4y EAEFTE H B 2, BT L R S AR B K4
Bfl K S 5K, X 5 R FEP k42 ST A A 5T AR
—3, FIFEHES 2 KFRE 3 KM HEAEREY
HERANDE, HME L ESKEMARENRETR
H AsB,C.D, (x=1,2,3), 5 &K ERFHHAERMLHH
A AB.CD, (Wb 17)FeA—3,

ExRE A LS8N pH AN RILAS
8% A;B,C.D, (x=1,2,3)#l A;B,GD, (x=1,2,3),
e aa R K. oH HER/DHWAE AB.CD, (AbH 17)
FAR—F, PO SFAIA HLAEXT +3E 2k K pH [ERF
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WRIAR 2. 3 (P<<0. 01) A% FF X 1 38 4 8 iy § i) 8 2 (P<
0. 05) , %} pH (B0 A 22 (P>>0. 05), 1 NPK %} pH
{E AR & (P<<0. 05), #EFF X pH {H A 2 A 8 2%
(P>0.05), #F A A VAL 4 X pH AR
FEMERAR A, DX AT BB R 45 %) 38 6 43 ) ) P AR
FERT, A KA RIAR R0+ b R R B R ), Bl +
Baeih X pHEALE K. K LA pH ER &M
HEHUEEHESKBMBRENRETFE ABCD, 45
Ao, B H M E L EEABERERNRETREN
ABCD, , X5 HESKBERS . SHFERM. FER
pH EHR/NIHE AB,CD, Qb 1D FEAR—3L,

AP SR ORI, 5 AR S K
FEYIME. HEAIESENREAS A ABCD,
(x=1,2,3), 5EIE ST ERRNAE ABCD, (AbH
1M —E. AHIEXT A PR & 2k B2 (P<
0. 01), A HLALEA B AN, H A PLR & B X
H5EARES MR —B BOESF R B
(P<<0.05) , ZHE LR R RN, SRHCE LA VLR S
BEERTAAEH, FHEEERMEEAYERK,
HALnT 5% B W vl B R & A DL, 5 — 7 T, RN
8 [ AR v/ %of - 498 R0 A4 W A, (578 LS5 it 1L D
A, AP 15 AR e R ASHE RS
BRGEREA LR,

ERET AR L ESKE, BREES
H 2 X pH E RS 22 0 B A 308 5 + A HUAE 36
t/hm? +NPK (N 275 kg/hm? . P 225 kg/hm® Hl K 225
kg/hm®) +FEFFHE 10 t/hm’ , X 5 HEEKER S 2%
ERRELAEEK pH [BHR/NALTE 17 FAR—F, JESL
TIERBRITE R AT, in AR S ' NR
HEFRNELEAE+BFHAL 36 t/hm® + NPK(N
165 kg/hm? \P 135 kg/hm® FI K 135 kg/hm?®) +#EFF i
10 t/hm’® 3% 5 +HEH MR & &2 feom AL B 15 HH—3L.
A AR S FP T 5 EOK &2 & pH B0
He s 2% (P<<0. 01, A HLAEXS + 3 &k 8 A5 = . pH 1.
Sih RA DL & & H R Ak B 2 (P<<0. 0D, fFF 5 +
KB AT M4 R m B 2 (P<<0.05),NPK X}
pH (RN 5.2 (P<<0.05), RARHI M E 545
KEMAEMBERE T SR, & LA YRR
5,

S E 3k
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Effects of Different Forage Species and Fertilizer on Soil Physical and
Chemical Properties in Abandoned Land of Arid Area

SU De-xi*, JIA Qian-min?
(1. Forestry Bureau of Pingluo County, Pingluo, Ningxia 753400; 2. Key Laboratory for Restoration and Reconstruction of Degraded
Ecosystem in Northwestern China of the Ministry of Education Ningxia University, Yinchuan,Ningxia 750021)

Abstract : Taking abandoned land of arid area in Yanchi of Ningxia as research object, by Li; (6' X 3%) orthogonal design of
artificial pasture planting test, the effects of different forage species, fertilizer and straw returning amount on soil
physicochemical properties of abandoneel land were studied. The results showed that the optimal combination of soil
moisture content, soil bulk density, pH and total salt was Elymus cylindricus Franch. -+ organic manure 36 t/hm?” -+
NPK (N 275 kg/hm®, P 225 kg/hm’and K 225 kg/hm’) + straw 10 t/hm?. The combination was consistent with
treatment 17 which had the highest soil moisture content and lowest soil bulk density, pH and total salt. At the same
time proved that using the orthogonal test was reliable for the establishment of artificial pasture. The optimal
combination of soil organic matter was Melilotus offcinalia~+organic manure 36 t/hm? +NPK (N 165 kg/hm*, P 135 kg/
hm® and K 135 kg/hm®) + straw 10 t/hm?’. The combination was consistent with test 15 which had the highest soil
organic matter. The effect of varieties on soil moisture content, pH and total salt were significant (P<Z0. 01), organic
fertilizer on soil moisture content, soil bulk density, pH, total salt and soil organic matter were significant (P<<0.01),
straw on soil moisture content, soil bulk density and total salt were significant (P<C0. 05), NPK on soil pH was
significantly (P<C0. 05). Gramineous pastures conserve water and reduce soil bulk density was stronger than the effect of
legume but the soil organic matter was weaker.

Key words:arid area; artificial pasture; fertilizer; soil physical and chemical properties; abandoned land
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