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Abgract : Management practice is an important factor for il quaity changes. Changes in SOC (il organic C) , TSN
(total il nitrogen) , totad P, Olsen P and NO; - N were invedigated in topil 0-20 cm and 0- 200 cm of 5-year , 10-
year , and 15-year orchard of Wangdonggou watershed in Qully Region of Loess Hateau. SOC and TSN content of topsoil
in orchard changed little with planting year ; however , totd P and Olsen P contents sgnificantly increased. For the or-
chard in the tabldand , SOCis7.5,6.7,and 6.7 ¢/ kg in 5year , 10-year , and 15 year orchard , regectively , TN is
0.94,0.85, and 0. 83 ¢/ kg, reyectively. For 15 year orchard in the tabldand , total P and Olsen Pincreased by 11 %
and 60 %, regectively , conpared with 5year orchard. For the orchard in the dopdland, SOC is 6.3, 6.2, and 6.5
o/ kg in 10-year , 15year , and 20-year orchard , regectivdy, TN is0.76, 0. 76, and 0. 81 ¢/ kg, regectively. For
15-year orchard in the tableland , total P and Olsen P increased by 20 % and 28 %, regpectively , conpared with 10-year
orchard. SOC, TN, totd P, and Olsen Pin the 0- 80 cm il profile decreased with depth , but SOC or total Por Olsen
P content below 80cm were not dgnificantly different. In addition, nitrate accumulation in 0- 100 and 150- 300 cm
increased dgnificantly with planting year.

Key words: gully regon of Loess Hateau ; orchard; il organic C; il total N ; il totd P; OlsenrP
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1
Tablel Thelevdsd SOC TSNand P in different orchards o planting years
Sil organic C Totd N of soil
>7.0 <7.0 >9.0 <9.0
Land Landue Yeas Sap. Mean+ S Mean Snp. Mean + d Mean Sp.
form No. (d k9 V% (9 k9 (%) (9 k9 V% (d k9 (9%
<5 21 7.5+0.57 7.6 7.6 9.5 0.94+0.08 8.7 0.98 33.3
Table Orchard 5 10 21 6.7+1.05 157 7.5 52.4 0.85+0.16 18.7 0.99 57.1
land >10 35 6.7+0.96 14.4 7.7 62.9 0.83+0.11 12.6 0.95 68.6
+ +
Farmiand 25 7.7+1.03 135 81 20.0 0.95+0.14 14.4 1.00 20.0
<10 26 6.3+0.68 10.8 7.2 80.8 0.76+0.12 15.1 1.01 92.3
Sope Orchard 10 15 16 6.2+1.66 26.8 9.5 87.5 0.76+0.14 18.3 1.15 93.8
land >15 24 6.5+0.80 12.4 8.3 87.5 0.81+0.10 12.8 0.99 79.2
14 6.9+2.87 41.6 9.8 714 0.76+0.28 36.7 1.28 85.7
Wage and
Totd Pof soil OsnrPd il
> 750 <750 >15 <15
Land Landuse Years Sp. Mean+ S Mean Samp. Mean + S Mean Sanp.
form No. (g ko) vV % (d kg) (%) (d kg) V% (d kg) (%)
<5 21 758+49 6.5 807 61.9 23.5+09.1 38.9 29.3 23.8
Table Orchard 5 10 21  772+116 15.0 851 52.2 24.9+24.1  97.1 40.0 42.9
land >10 35 844+174 20.7 920 34.3 37.5+22.0 58.6 45.1 17.1
+ 3 5 .9+0. . . 3
Farmriand 25 776 £79  10.2 825 40.0 20.9+9.7 46.3 24.7 28.0
<10 26 739+102 13.8 869 73.1 25.0+19.1 76.3 36.6 30.8
Yope Orchard 10 15 16  775+182 23.5 011 50.0 29.9+20.8  69.5 43.8 25.0
land >15 24 888+172 19.4 935 20.8 32.1+17.1 53.3 36.0 16.7
14 568+71 12.5 797 92.9 1.740.8 49.9 2.39 57.1
Wagdand

(Note) : LF—tandorm; TL —Tabldand; 3 —Hope land; LU —tand use; Orch. —Orchard; AL —Farmand ; WL —Wagdand.

, 5 10 888 32.1mykg, <1010 15 >15 3
97.1 %, >15 <10 ,
20% 28%

2.2
>15 1 ,
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, 750 my kg 10 1.8 1.6
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(30.8% 16.7 %) , 80 cm
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, Table2 TSNand TSP digribution in the organs o apple tree
(d kg) (9 ka)
Organ Years Totd N Totd P
15  17.74+0.05 1.17+0.03 a
Led 10 16.98+0.13 0.96+0.09b
’ 5 18.67+0.02 1.06+0.02 ba
0—200 cm [132021] : LD (0. 05) 2.06 0.14
0—200 cm ’ (200 —300 cm) 15 6.8+0.11ba 116%0.06a
) 1yr branch 10 8.27+0.06a 0.95+0.15 ba
5 574+0.05b 0.71+0.08b
0—00 cm , 90 % 0— LD (0. 05) 1.43 0.28
60 cm (2224] . 15  5.08+0.22 0.69+0.05
( 2 , 2 yr branch 10  5.47+0.07 0.70+0.09
[25] . 5  3.96+0.07 0.55+0.07
S0 1504%] | ' LD (0. 05) 1.51 0.35
, , 250 15  4.21+0.02 0.53+0.04
3 yr branch 10 4.32+0.06 0.50+0.08
(18] 5  3.30+0.03 0.50 +0.06
' LD (0. 05) 1.08 0.15
10 (1993 2003 )0—20 cm
15  3.52+0.02 0.37+0.02
122.3 my kg, Over 3yr branch 10 2.91+0.05  0.37+0.07
12 mg/ kg : , LD (0. 05) 1.05 0.14
2 mg/ kg Fruit 15 2.33+0.01  0.38+0.04
, , : 10  2.32+0.02 0.40+0.04

20 —80 cm LD (0.05) 0.42 0.11

( 3 5%
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Note : Va uesfollowed by different letters means sgnificant at 5 % levd .



690

14

(1l

(2]

(3]

[4]

[5]

(6]

[7]

(8l

(9]

[10]

, . [J].
,2005,21(11) : 355- 359.
FanJ, HuB. Hfectsd gpple orchard development on ecologica envi-
ronment in the Loess Haeau[J]. Chin. Agic. Si. Bull. , 2005, 21
(11) : 355-3%9.
[J1. ,1997 ,25(5) : 44-48.
Li HT, Zha B N, Li G, ZnouJ B. Nutrient diagnodsd gpple trees
and fertilizer recommendation in Qianxian Gounty[J] . Acta Bot Bored-
i-Occid. 9n. , 1997, 25(5) : 44-48.
[J1. , 2006, 26(1) : 27-32.
Li Z, LiuW Z, Yag Q K e al. Dynamic change of land use in
wangdonggou watershed in gully regon of the Loess Rateau [J7. J.
Mount. Sdi. , 2006, 26(1) : 27-22
[J]. ,2006,21(2) : 50-53.
LiuZL , Zhang GJ, Zheo Z Y, LiangJ. Survey on the date of il
nutrient of gpple orchards in the mgjor production area of Shaanxi[J] .
J. Northwegt For. Univ. , 2006, 21(2) : 50-53.
[J1. ,2005 ,33(4) : 63- 65.
Wu HQ,Ba C Y. Current stuation of orchard nutrient and proposa
for fertilizer gpplication in the min gople producing areas in Shanxi
Province[J]. J. Shanxi Agriic. Sdi. , 2005, 33(4) : 63-65.
[J1. 11996 ,14(2) : 45-50.
LiHT, Zoud B, Zheng X F et al. Nutrient diagnod s and fertilizar
tionin Lilsin Fuji gpple orchards in rarfed land[J]. Agic. Res.
Arid Areas, 1996, 14(2) : 45-50.
, . [3].
( ) ,2006 ,34(10) : 145- 148.
Niu Y H, HuaL. Key techniques for the production of high quaity
pollutiorrfree goples in Weibe area[J]. J. Northwed Sii-Tech U-
niv. , 2006, 34(10) : 145- 148.
[J1. , 2006, 39(2) : 361- 367.
Peng F T, Jiang Y M. Characterigicsaf N, Pand K nutrition in dif-
ferent yied leve gppleorchards[J]. Sui. Agric. 9n. , 2006, 39(2) :
361- 367.
[J1. , 2004, 22(1) : 152- 155.
ZhuDL, Wang W E, ChuJ. Sudy on the coupling dfect of water
and fertilizer on gpple in hilly area of Loess Hateau[J]. Agic. Res.
Arid Areas, 2004, 22(1) : 152-155.
) . [J].

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

,2004 ,11(1) : 40-42, 115.
ZhuDL, Wu FQ. Sudy on water management in dry orchard in
Loess Hateau[J]. Res. il Water Gonsarv. , 2004, 11(1) :40-42,
115.

[J7. ,2002 ,20(1) : 38-44.
LiuHJ,JuX T, Tong Y A et al. The gatus and problemsd fertil-
ization of main fruit treesin Shaanxi Povince[J]. Agric. Res. Arid
Areas, 2002, 20(1) : 38-44.

[M]. ,1999. 39
- 140.
Bao SD. il and agricuturd chemigry andyss [M].Beijing: Chi-
na Agricuturad Press, 1999. 39- 140.
NO; -N
[J]. ,2003 ,18(1) : 37

’ 1

-43.
Qo SL, HoMD, Dang T H. NOs - N accumulation and its fect-
ing factorsin svall watershed in gully regon of Loess Rateau[J]. J.
Nat. Resour. , 2003, 18(1) : 37-43.
SAS Inditute Inc. SAS Release (8.0) [CP]. Cary: SAS Ingitute
Inc. \USA. 1998.

, ) ) [M].
, 2006. 1-17.
XuM G, Liang GQ, Zhang FD & al. il fertility changesdf China
[M], Beijing: China Agricuturd Scientech Press, 2006:1- 17.
Janzen H H. il organic metter characterigtics ter long-term crop-
ping to various ring wheet rotations[J]. Can. J. il . , 1987,
67: 845- 856.
Drury CF, Oloya T O, Mckenney DJ et al . Long-term fectsof fer-
tilization and rotation on denitrification and il carbon[J]. il .
Sc. Am. J. , 1998, 62: 1572- 1579.

[J]. ,2006 ,33(4) : 705- 708.

LiuJL,LismWH, ZhangZH, QunJ S. The change o il nutri-
tion and the satusdf digribution in the gpple orchard in the south and
centra part of Hebei Province[J]. Acta Hort. 9n. , 2006, 33(4) :
705- 70.

[J]. ,2001 ,32(4) : 167- 169.

Jiang YM, Peng Y F, Zhang H Y et al. Satusdf organic metter and
nutrients in Shandong orchard ils[J]. Chin. J. il Si. , 2001,
32(4) : 167- 169.

[J]. ,2005,11(1) :
8-12.
FanJ, Shao M A, Hao M D, Wang Q J. Nitrate accumulaion and
digribution in il profilesin ecosysemof upland on the Loess Aateau
[J]. Hant Nutr. Fert. Sdi. , 2005, 11(1) :8-12

[J]. ,2006 ,21(4) : 50-53.

Ba R,Li B Z, ZnangL Set al. Minerd N didribution and accumu-
lation in gpple orchards of Weibei Areasin Shaanxi Province[J]. J.



691

[22]

[23]

[24]

Northwes For. Univ. , 2006, 21(4) : 50-53.
[J1. ,2003 ,10(1) : 58-60, 75.
Dang TH, Go SL, Hoo M D. The arount and ratio of NO3; - N
accumulation under long-term fertilization in dry highland of Loess
Rateau[J]. Res. Soil Water Gonserv. , 2003 ,10(1) : 58- 60 ,75.
[J1. ,2000,14(4) : 95-98.
ngJ H, WangB T, Lin F R. Quartity research on techrology of
water reserving and il noigure keeping in dryland orchard on Loess
Rateau[J]. J. Soil Water Consarv. , 2000,14(4) : 95-98.

) . [J].

( ) ,2006,34(3) : 119- 121, 126.

[25]

[26]

Fan H Z, Tong Y A. Sudy on in vitro regeneraion techrology from
gem explants o four potato cultivars[J]. J. Northwes A & F Univ.
(Nat. Soi. Ed.) , 2006, 34(3) : 119-121, 126.

[J1. , 1996 ,16 (3) : 302- 307.
i HJ, YagBJ, ZhangJ B. Numerica dmulation of the trangport
o phophate in unsaturated il during irfiltration [J]. Acta Sdi.
Qrcumdantiae , 1996, 16(3) : 302- 307.
[J]. , 2000, (4) : 188-193.
S YB, Wang SQ, Chen HM. The rundffsd nitrogen and phopho-
rusfrom cropland and eutrophication of the lake [J]. Sils, 2000,
(4) : 188-193.



