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Effects of Amorpha fruticosa planting on soil nutrient characteristics at rhizosphere and

non-rhizosphere in Tibetan Plateau

SONG Xin', ZHANG Li-jing', DAI Wan-an’, ZHOU Zhi-yu', LI Xiao-zhong’,
ZHOU Yuan-yuan', LI Jin-hui', JIN Qian'
(1. State Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agriculture Science and
Technology, Lanzhou University, Lanzhou 730020, China;
2. Tibet Autonomous Regional Academy of Agricultural Sciences, Lhasa 850000, China)

Abstract: The soil nutrients of Amorpha fruticosa cultivated in Lhasa, Tibet were measured in continuous
three years from 2010 — 2012 when the plants were 1-year-age, 2-year-age and 3-year-age., respectively.
The test indices included total nitrogen, total phosphorus, soil organic carbon, nitrate nitrogen, ammoni-
um nitrogen, pH and available phosphorus from the rhizosphere and bulk soil. The results indicated that
all parameters of the 1l-year-age and 2-year-age A. fruticosa showed the positive rhizosphere impacts.
However, all parameters except with pH and available phosphorus of the 3-year-age A. fruticosa didn’t
show positive rhizosphere impacts. There was no significant variation of soil total nitrogen and phosphorus
in rhizosphere and bulk. With the extension of cultivation years, the nitrate nitrogen and ammonium nitro-

gen of both rhizosphere and bulk soil increased, however, the pH values and available phosphorus
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decreased. The organic carbon of bulk soil increase with the extension of cultivation years, however, the
organic carbon of rhizosphere soil increase in the second year and decrease in the third year. The total
phosphorus of rhizosphere soil had a extremely significant positive correlation with total nitrogen and avail-
able phosphorus (P<C0.01). The pH values of rhizosphere soil had a significant negative correlation with
the ammonium nitrogen (P<C0. 05) and had a significant positive correlation with available phosphorus
(P<C0.05). The ammonium nitrogen of rhizosphere and bulk soil had a significant positive correlation with
the nitrate nitrogen (P<C0. 05). The ammonium nitrogen of bulk soil had a significant negative correlation with

the pH values and available phosphorus (P<C0. 05). The pH values of bulk soil had a negative correlation with

ammonium nitrogen (P<0. 05) and a positive correlation with available phosphorus (P<C0. 05).
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Table 1 Enrichment ratio of rhizosphere and bulk

soil for different ages of Amorpha fruticosa

) 7 45 B BRI AR
Items years Enrichment/ %
s 1-year 16. 11
EA

2-yea .2
Total nitrogen vear 0. 28
3-year —16.59
e 1-year 9.35
4T
Total phosphorus Zryear 1.48
3-year —17.57
l-year 37. 89
ﬁmﬁ}}% 2-year 30. 64
Organic carbon
3-year —14. 38
e l-year 88. 54
WA =
. f “R 2-year —8.79
Nitrate nitrogen
3-year —10.79
e 1-year 4. 30
Ifi.t/&» ﬂ 2-year 29.77
Ammonium nitrogen
3-year —9.64
1-year —8.06
pH 2-year —6.73
3-year —3.35
o 1-year —12.49
A 2-year —2.91
Available phosphorus
3-year —21. 14

2.2.2 AR SRR R AR AR PR A
KU ek 359 I R I 3 o i 2R A s 0 (R 2), Hoh 1
W AR BR AN AR AR bR 34 1 2 8 T 2 % .3 1% (P<C0. 05),
JEAR B S AL o R TR, 1 .2 % .3 AR
PrECAR PR S 14.3% .11, 6 %0 F1 26. 8%, 5 1 iy dEAR

5 ¢ O 4R frRhizosphere soil
B = 1R FFBulk soil

aA A

4 Bi4 BTotal P/gkg
(5]

1 2 3
PR Age/year

B i 3 FARPR(P<T0. 05) . 3 SRR 1 A B0
BN (R D,
2.3 ASIRIPRES SRR AR PR 5 AR B AT PLER & 51
Bk

AN R k18 TRI AR Bs 38 A ML 5 A ] A 18 [R] R AR
PRAT LR % i 22 A B3 (P=>0.05) (] 3), 1
2 WA PR A HLAK & Y TR R, 3 I AR PR A
BURS /N T AEAR PR o AR BRA HLEK 2 3 /NI R R
2 >118>>3 %, Horp 2 W AR bR A LIk & = i,
K T16.84 g+ kg ', AR PRA HLAR & 0 B
BT PR S 1G0T 2 T R i e, B 3 i > 2
B>1 8. 3 MR PR SAER PR A 22 R A B E, H
A1 2 XA LKA B0 RO . HoE R
A 37.89% Kl 30. 64 % (£ 1),
2.4 ASFIPRES S BEPL AR SRR ER pH {21k

AN R Bk 1% 55 A AR B 5 AR B - 58 pH {H /)
T 7. R 3) M FR pH 7E 5. 07 ~ 6. 45;
M B pH 7E 5. 24 ~ 6. 97, PR AEMRPr pH ¥ 5
TR % 6 O 7T 328 A 3 . L 11 AR B R0 IR AR PR -
pH ¥ B E T 2 1 H 3 18 (P<<0.05);1 #%.2 #%.3
W S5 LB - 28 pH /N TR PR 138 pH L H 22 548
BEMP>0.05, R 2 BHEREEMRTIEREE,
BRI AR R & E RN (R D,
2.5 SKTHPRHIBR AR PR 1585 o Z M R &

ASEPE M W (R 2) R e 285 4 /O
RO 1 B A 2 I IE A DG OG R (P<C0. 01) 5 86 25
REGWERRA BEFEMKLER(P<0.05), 5 pH
HABFER L LR (P<0.05); #ak# 5 pH £
W EA LR (P<<0.05) JAE bR HIEMESA S

O 1R FrRhizosphere soil
B 4E 4R FrBulk soil

W
<
1

S
=)

w
<
T

bA bA

—_
<
T

TH B & B Available P/m-kg”
W
3

<

PR Age/year

B2 FRKGEEERRSERFLERESBOTL

Fig.2 Change of P in rhizosphere and bulk soil in different Amorpha fruticosa ages
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Table 2 The correlation coefficient matrix of nutrition’s concentrations in rhizosphere and bulk soil
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