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Nutritional characteristics of Caragana jubata shrub and distribution patterns of soil nutrients in Luya
Mountain. ZHANG Qiang'*?, CHENG Bin’*, YANG Zhiping’” | GAO Chunhua®® , ZHANG Yigong’® , ZHANG
Lizheng' (' Institute of Loess Plateau, Shanxi University, Taiyuan 030006, China; *Institute of Soil and Fertilizer ,
Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China; " Provincal Key Laboratory of Soil Environment
and Nutrient Resources, Taiyuan 030031, China). -Chin. J. Appl. Ecol. ,2006,17(12) . 2287 ~2291.

The study on the nutrient components of Caragana jubata shrub and the distribution patterns of soil nutrients in
Luya Mountain of Shanxi Province showed that C. jubata was a valuable feeding plant, which contained 20.27%
of crude protein and 5. 12% of ash with abundant Ca, Fe and Mn. The crude protein, ash, and mineral element
contents increased from May and achieved the highest in July when C. jubata was at flowering stage, and then de-
clined. To adapt to the habitat in subalpine meadow with high altitude, low temperature and thin soil layer, C. ju-
bata had “fertility island” effect. The electric conductivity and the contents of organic matter, total N, available
P and available K in the center of “fertility island” increased by 18.8% , 16.4% 18.7% , 16.6% and 8.4% ,
respectively, compared with those in the edge of the “fertility island”. The organic matter content and total N
content in rhizosphere increased, while the contents of available nutrients such as P, K, Fe and Mn decreased,

suggesting that C. jubata had high capability of N fixation and nutrients uptake.

Key words Luya Mountain, Caragana jubata, Nutritional characteristics, Soil nutrient distribution, Fertility is-
land, Rhizosphere.
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2.1 ARHEA

PRGBS LM EE, T 8 Rlduss, & igf
FEgIR 2 787 m, HRIWIEIAE 2 000 m £ 4. P ILEER
WK, A B AR SEE S EREREN, &
ZEATH FHRE6~10C,1 AR -8~-12C,7H
I 21 ~36 C ,4FREK & 384 ~ 679 mm, 4E% & &1 800 mm,
FEFJFARHEE 50% ~55% , KFE5 84 130 ~170 d™°.

PEELLTEIR 1 850 m LA b b B, B A R ASEILIE M- #2
(Larix principis-rupprechtii) ¥ 2z ¥2 J@ ¥ 4 ( Picea meyeri, P.
wilsonii ) JyERBEFP AL AR BY FE IR PEET AR I P LU LA BE 1R AT TR
et R B R I B R A . BT R B I D, M a4
MEMNEEMER, MEBEET H T WL R4 HFAE
JE#HE(1 300 ~ 1 500 m) \F& M FE K (1 350 ~1 700 m) .4
IR MR (1 700 ~ 1 850 m) FEMR P4 M HRH (1 750 ~
2 600 m) FITE /25 L1 #E A BE )35 (2 450 ~2 772 m) **.

ZX T REFEREERPAERE R ERAEERMN, HE
EEMFESH, ALERLTERK IS L KB L
ot AR LR R R & L . P
INTHERHFT - £, B AL 184K 2 850 m L I, B #L R A T &5 L
HENEE, EEIR 2 200 ~2 600 m Z ], £ ERKE
SLE RIS ILHE A AR TR R R, B 404, T
PR 0.76 m, HIRE AR F3 1.05 m, REER 6. BEFH
XLk SRMEY) , BARR B A, M 7 R AL R A
RE @M, SomsliR S E ek ER; H KB 6. 1E
W—IES~6 A, BT ~8 H. BEESJLMM & 1k
BER+E EXERENFRRE " EENEARM XYW
BB R, DR IR E AN ESERE LT N
REHBHERE, — B0 om EF, AIESEN 5% ~
10% , A H A B HBLHRR, BERRABRBS RN, 2
BH, 212 ~50 em ZJA, £ RUT L HED, HEIMEES
ﬁ[ﬁi.

2.2 BRI

2.2.1 MEERE SRR EETERSN AR, T 2005 45 ~
S AEAAREEYAES 1K, IERBES K ERETHNIL
B, R ARE HEIR RS A K R — B
M6 AER 6 IREE, 5 BT REE. BN REER, %
ZE 0 R IHETT R QL EAI . SR B R R AR Y
LB Z BRI [RIBH T S B e M B M 3R 5

B B LA R RIS R . 2005 429 B 20 B, EMNH
HYESEATRETERALS. EMEAFHIREEMND
O FENDGMENT 3 MIBEM L BAER, RFRE O
~10 cm 110 ~20 cm. FEAFLLFE AR R AR, 7E
RELEIR4 0, REFIR A E NS MEADOHIE
BEHEANG RENERINRR NG, EEAFREAR.
P @ AL 4 MRS N ECRE LR RGRSENEA
MHGHRER ENTSHITEREAZNERE SN
O AEEA SO, 5 E A R EE 4 A5 18 HAT
RFERA NS AR B TR B E6 A
EAR, S TEMUBREARBONRE, AEKEZEL
FIRg 5 ARAZE NG HM/MNOEF R AR
F 3, R/NTIRCF R ER R RE S LA RK + B
SR RIS, IR R T RS 7R A R A0 1084 R . B4
BEAAB10 M8 AR R SRR KRR L6 R A,
HEEANR K FRBEAREE. 5550, A A R B 8928 b
[FIFEREEE + 5t R M RS 8.

2.2.2 A HHEHGARE . SEG REHERZA 500 g
A B E AT AL S T 08I RE . A AR R
EEG, RS E, RGHELHRE 105 CRE
30 min, ZE60 CTHEHRE, MEH TR SE ; ELEP
P 600 C T R85 HIK 5 & & ; Al Kjeldal 2: 2 74 8 5 R
SRS EENENINEFE SR, DEFSEYFH
DEBEEINST T ENE

2.2.3 B SAEENHELRSHNE, R KEEMN
FEE I EH M2, KA Minitab 11 350 #E1T 7 224
B, BT R ¢ 4058, ] Tukey #6947 2 E L, HINGT &5 2b B8
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3.1 REHGILENEFRRES T TR

HELAUER, REHGIILFENARRETE
FEWATEAH . BRERAGIILEAERK EFT W ARE
MEHEASEEZRREE. ST AEWHG A)
MHERSERM (16.17% ) BE)5 EHiF &, 71
AR (7T H) A3 R E1H(20.27%),8 AL
JEIFHE T O BRIEMEA(11.85% ) s A A S 2
%1 TEREHHRAHGC/LAES AFENRI SR

Table 1 Crude protein, crude fiber and ash concents of C. jubata in
different seasons ( mean +SE, n=6)

AL [H] HEASE & KorER
Sampling Crude protein Crude fiber Ash

date (%) (%) (%)

5.15 16.17 + 0.24b  36.57 = 0.52d 5.12x 0.12d
6.18 18.93 + 0.27¢ 29.87 + 0.58b 4.96 + 0.13c
7.11 20.27 £ 0.37d  26.19 x 0.62a 4.37x 0. 14a
8.17 16.51 £ 0.35ab  31.96 + 0. 37¢ 4.68 + 0.13b
9.20 11.85 + 0.29a  44.54 + 0.65¢ 4.82 + 0. 14be

* RIFIAREFREREREE (P <0.05) Different letters in the same
column meant significant difference at 0. 05 level. T [d] The same bel-
low.
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T 52 B0 G B B T s IR B IR 36.57% T
R B BEAE KB RY 26. 19% (FARMA) , Ml JG & 7 L
Ft, 9 HiXBIIRAME (44. 54% ) ; Koy G B A LA
M4 S RA S — 3. W E RS JLIEA TN
MUZE A AT A RUR & 5 8 T A KA g K
BARAG /R J LA
3.2 REHHRGJLENG FUTR S E

HHL 2005 46 A 18 H(HZF) M9 A 20 H (%K
F) PR ERIRE R, 2 Bl xd RS JLR L ZE 0t
T RUTR G EATOMEMN IR (R 2). &
K, RETHRXG JLEEAZEN R N P K Fe Mn 3757
FRASFEERNTHKE, G IBURFEERTHE
FOXRERNERE T, BEHG LM & RKILE, Ot
e RISE , T ELAR PR R i Ff 1k 39 BT R I g
JE RNR T KEMF FOLR. Ca FEMKEK
TRZF, nTRESA TR B oAt A PR R 75 2R
WKE Ca Rk MNARIEMH TR S ERE, ZE
i B = TARER , ZE A Z 6] POK Mn 20
KTFZEH, M N.Ca Mg Fe MJZZEFRA T 0t F. 704
KB, REEAGIL N Fe Mn #7585 T Ly /it
ARG JLEEAA AT RE S S B R ) Lo AL W 1L A
HaH, ik E R A EIE SR RREER
TRk A drri s %
3.3 RHEHIG L T SR I A ML

£2 AWMGIFFEKBTETRSE
Table 2 Nutrient concent of C. jubata at different growth stages

T RAETRASRSG T, & EEE A H
RSN, B - 555 41 B R R A A — e A K
BB T, TE A AR S (fertility island) 7, LR AR &
G A ER LS PR TR BRI L

MK 3 ATLUE S, RETMAILENLIEO ~
10 emFF4r M2 [H 5y i ZE R 10 ~20 em L2280 E,
B0 ~10 cm £ EZH SRS BEENDO B
M ERBE, EAT OB FR(EC) AHL
e AR T RBERTENMNIS
HIZ (P <0.05). pH WA, AL BZFRT
HEN N 2% 5 7S . FEBE B3 0, pH (BB A5 0. 10 ~
20 emtEF T MER GERBRIN AR E, +
BAETHRESIREO~10 em RERE. XFE
R TEMN=EREY AP LG, R
FREAIRMEEEFTER. EATOBEMN
Mz IR SR W HFARE S, TREH I8
FLoeZ 40 K Na, Ca Mg 55 M PASM R ) E A SR 42
FIFR 2, LUB (R0 AR R A %t

REG LA B B RN 5H ATk
YA 35 % U AROC , 2 T NG N R T 3R ARIB A BE )
FEHLFA ZOM ] 5 55 50 0 E BT R, R
3 LA KR4 2 100 m DL b A9 T & Ll 2L
LA ERIR 6 ~ 10 C A FHE, 2 RA 20 ~
50 em® L A IE X B A B, LT HR A JLHE AR

Ca Mg Fe Mn

K et (| BB N P, 05 K,0
éﬁ?ﬂ; %anﬁil‘ (%) (%) (%) (%) (%) (mg-kg™ ') (mg - kg™")
time part
6.18 =® 1.87 £0.065* 0.48 £0.032" 0.31x0.026" 0.76x0.022" 0.120£0.011 2196.1+37.6* 311.9x6.6*
9.20 Shoot 1.54 +0. 046 0.35 +£0.028 0.25 0. 026 0.82 +0. 031 0.130 £0.009 2123.2+63.9 286.8+13.7
6. 18 - 1.45+0.041" 0.89+0.045" 0.56+0.034" 0.59+0.029" 0.11+£0.008" 1813.5x15.1* 327.4+9.6"
9.20 Leaf 1.32 +0.033 0. 56 0. 040 0.39 +0.021 0.62 +£0. 029 0.089 £0.005 1765.4+38.2 298.2:11.3
6.18 s 1. 37 0. 049 0.48 +0.028* 0.28 x0.021 0.45+0.031" 0.06 £0.003” 606.8 £13.7* 252.4+6.9
9.20 Root 1.34 £0.046 0. 30 0. 026 0.31 +0.026 0.38 +0. 028 0.067 +0.004 1097.5 +22.7 265.3 +6.9
* P<0.05.
£3 AFBGILEALEESSHSHIER
Table 3 Soil nutrient spatial heterogeneity of C. jubata (2005.09.20, mean +SE, n =6)
TH REERE HE AL AU S =
Item Sampling depth Center Edge of Bare land

(cm) of shrub shrub
pH 0~10 6.43 £0. 11a 6. 62 +0.09b 6.65 +0. 12b

10 ~20 6.63 =0. 12a 6.62 0. 12a 6.62 +0. 12a
8 0~10 0.19 £0.03b 0. 16 0. 02ab 0.13 £0.02a
EC(ms + cm™!) 10 ~20 0.1+0.02a 0.11 £0.02a 0.09 +0.02a
AHLE 0~10 6.24 0. 13¢ 5.36 +0. 12a 5.99 £0. 12b
Organic matter (% ) 10 ~20 4.03 £0.11a 3.43 £0.11a 3.62 £0. 13a
o) 0~10 0.571 0.03b 0.481 +0.02a 0.542 £0. 03b
Total N (% ) 10 ~20 0.391 +0. 02b 0.332 +0.02a 0.354 £0.03a
EER e 0~10 13.91 £0.92b 13.91 £0.92b 12.1£0.99a
Olsen-P (mg - kg™ ') 10 ~20 5.62 £0.39a 8.41 0. 84b 6.23 20.75a
R 0~10 265.5 +7. 8¢ 245.0+9.2b 209.0 8. 1a
Available K (mg - kg™') 10 ~20 178.3 £6.3c 130.0 +4. 6b 80.3 +3.4a
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Table 4 Soil nutrition status in rhizosphere of C. jubata (2005.09.20, mean xSE, n =6)

B B pH AR o HEBB B Fe Mn Cu Zn
Sampling o.M Total N Olsen-P Available K (mg-kg™') (mg-kg™') (mg-kg™') (mg-kg™")
site (%) (%)  (mg-kg™') (mg-kg™")

=R 6.26+0.07a 6.34+0.10b 0.66+x0.06b 89+0.22a 232.7+11.52b 3.61+0.23a 0.92+0.14a 0.15x0.0la 0.77 £0.07b
Rhizosphere

HEX 6.49+0.13b 6.12+0.15a 0.60+0.03ab 13.6+0.43¢c 258.2+11.03c 4.10+0.30b 1.43+0.09b 0.14 +0.0la 0.52 £0.07a
Near rhizosphere

%= ﬂi’i 4 6.51+0.08b 6.07+0.15a 0.57x0.05a 11.2x0.82b 204+10.03a 4.93+0.24c 1.93+0.16c 0.15+0.0la 0.43 £0.05a
Bare lan:

BERRSA, HERARMRERR MAEIR
HXFMIF RIS EATRRSBEBHTERR, N
T 5 A PR B b 36 I HoAE K P B I T K.

FRFRAE A IR AT Y AN RE R
RS BEBRITTS, S EYERREAFARE
FEEEX . mFRATUE S, EEMIFR L 58
X+ RS2 8], BRA SR & 8RR A 25050, HR K
F4r HIEA VLR 2R/ B EBEF Fe \Mn  Zn
LKk pH FHEREHZER BB RS SERHFES
UM EAR. RIFLERES LA SRS AE
FARIX 0. 22% 1 0. 06% , & th T R&THRAG)ILIERZ
BHEY, HFEBEERM KRR R WY, 1%
AR 2AERFRLAE L WIS RET
RX 4.7 mg - kg™, BHMHAEHMKTRX 25.5 mg

- kg™ U OB R AT AEAR PR R B LS B
FEMHMBTREERR SRR MHERARIHFE, B3
BOHEARBE IS, 450 EARXAK 0.49 1
0.51 mg - kg™ AR ERIRHEAETE, SEHR
X&0.25mg - kg HEHN FERREHGILE
MIRFRE pH K TR X fiss s, HAR RAE W B —
ERMETSHIER, FREEE S EEm P
Fe Mn Zn S35 015 BIE AL, ARUHE R, R R R
FRATRIRE SR, REHIG LR Fe Mn FRES
(F2) ,1RF5 pH TR, A RETERIGILRIBCKE Fe,
Mn $2 4T A FRHLE. R A8 LR Zn 3R R
=L BE LR Zn BAEEARFR A B, T AR B 3L
In B4.

4 it i

Bt aRERN, AfRYILEANEEASE
FEREBEAE R (7 A ) Ak 20.27% , & T L/
HER3G L. KA & B A SR SRR, b
EFHHRAREEABR, 2T A OFEY) X23&
B, LR BRHRER, SMARBRERES —
O REERGILAH FE A Ca Fe Mg KE 5
TR(ER2), HEER T LUK /58 JL#E

MU AT S A HBAL T LA B, R
o B B A R R A arTE 3 A %, Thi Fe Mg 2
MYIEE LT MR R T E. 762 H 3P R R IR
HROFERT , RETG LT R — R LB H KA

REEGILEAPOCHERABHFITREFL,
TEBURER " AR SR X F + SR or A B i
AL AR B VIR, R HE G RS R K
TRIFEE Y £ B AL A BOR A 3 S i £ XY
%“5‘”] . Schlesinger = X 35 B P r P A HE A BE TR
PFER, 138 N P FIEVBRSAE BRSNS &
BESTEAMHERILE, HH0~30cm £EH
Vg S B EEAEHEF 20 6 5, BEAFLE
BT, A R EN S BB, ARG LA
130 ~10 ecm £ EHNERFSEEEENP L A
GHTHHNEREE BIRE LR 28K
B ERHERENAD OB ERTENDGNE
#o, 1 pH W 2AMRES EAD LB ERTFENAG
GYHTH. A, T EFSMRERN RERZE (O
~10 em) £4,10 ~20 em /25745355 612 57 (R
HERIMN AR E. XEBRSEN=EMHEDS
wE G T ERRRERIEMEEESRT
RAX XMERFETRENEYRBERE=E T =
6] 53 2 5, 3 S LW 43 f A 3 B A,
EEASD MBFF R, B LT H K A2 /et
WXEILENES THIA N BN E T
REREZE LR 5. X P 35555 25 8] 50 4 AR
FRAEHRER T ERX AL BN

“HESEN” L R LS R RS R,
YT R EAREYFI PRI EZ—. &
TREA . R EAE . IER M N E N XIR,
‘B X TFEAROERKE T ZAMB. K, B
5 HIER XEZE W EmE T AR (K
M) .
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