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Abstract: Taking pepper ‘Meiyuan’ as test material, through the combination of field experiment and indoor laboratory

analysis methods, the effect of reducing nitrogen fertilizer(conventional fertilizer, reducing nitrogen 15% ,30% ,45% ,and

no nitrogen) on temporal and spatial variation of soil nitrate in greenhouse were studied. The results showed that with the

increase of soil depth, soil nitrate content decreased gradually, in soil layer 0 — 40 cm soil nitrate content waved

significantly,40 — 100 cm waved insignificantly; with the reduction of nitrogen fertilizer, soil nitrate content decreased

gradually, nitrate content of reducing fertilizer had smaller fluctuations than conventional soil fertilization in different soil

depth. With the increase of the sampling date,soil nitrate content reached the minimum in the final, but the soil nitrate

content and the sampling date were not linear relationship,in soil layer 0—40 cm soil nitrate content waved significantly,

40—100 cm waved insignificantly.

Keywords : greern house;reducing nitrogen;nitrate; temporal and spatial variation

161

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



http://www.fineprint.cn

- SRR -

F @ ¥ 2016001):161~168

2F AR AR AEURLFI P 3R A B il 8 A B SR e+ S
AR AR , AR T T SR L AT RS R
1 #MBS5SF*
1.1 RIS AN
IR TR b g A F AL T A PR FH b IX, AR 48
122°25'09"~123°48'24" . 4t 45 41°11'15"~43°02'13", H kb
*1

Table 1

L] AT AR B, 38, DR . BIRAT S
RS, S 7.0~8.1°C, E ¥ [ 7k B 574. 8~
684. 8 mm, AETCFEH] 147~164 d, JLFAHE X 130
DR+ R BB T L T+
L2 Rtk

HERAY 8 A X “ € SR FAE LI 1,

PR X “EE " ERIXEH EERER

The basic situation of the ‘Hanfu” apple orchards in Shenyang area

BUREHb HiIE R

Location Terrain Texture

e f] s ] S el T T Wik LR
Time Used Acreage/ (X667 m?) Structure Tree vigor

VERS X 22 #71 Hunnanqu Lixiangjiedao
HREX YA Suiatungu Shahepujiedao
WAL HTIX 77K & 44 Shenbeixinqu Qingshuitaizhen

J#F-B %848 Kangpingxian Fangjiazhen

e i Hill country
SEJF Flat country
B Hill country

LB 403848 Liaozhongxian Niuxintuozhen S Jith Flat country

224 Hilly sloppy lands #5:3% + Brown soil 2005 4E In 2005 E K Corn field 20
#5151+ Brown soil 2010 4F In 2010 E kb Corn field 20
1571 1+ Brown soil 2006 4E In 2006 E kb Corn field 30
171 1+ Brown soil 2004 4E In 2004 E kb Corn field 200

P+ Sandy soil 2009 4 In 2009 200

2j4#IE Spindle-shaped Hff Moderate
24T Spindle-shaped HJ# Moderate
2#IE Spindle-shaped H1jf§ Moderate
2#IE Spindle-shaped H1jf§ Moderate

AL 24 Spindle-shaped 55 Weak

Poplar seedling

LB R 4R4H Liaozhongxian Panjiapuzhen - JFl] Flat country 433 4+ Brown soil 1999 4F In 1999 FE Wasteland 95 24T Spindle-shaped HJ# Moderate
FrE T2 14E Xinminshi Liangshanzhen SEJF A Flat country  Ji[¥> 4 Sandy soil 2006 4E In 2006 E > #h Corn field 40 2#IE Spindle-shaped H1jf§ Moderate
R A F 4144 Xinminshi Gongzhutunzhen - J5il] Flat country 433 4 Brown soil 2009 4E In 2009 i Wasteland 30 2j4#IE Spindle-shaped Hff Moderate

1.3 Ry

L3.1 HEMMRE T 2014 47 A, X EEHEERM
X ZEFA B IE 95 T X VA A A L R AT X K B4
RFEFFEAFRTRLEFRTAFEHLPE
AP L B R DL B X B R R
B 8 AN IX S B S SR, MR 4 45 b DX 5 el A o B AR
DL B B B AR ZE B M X BE B 3~10 NI EASE
R SR, 78 SR I P9 s B 35 B 4T H 395 I SE SRR AT
o H B AL AL EHE 4 DR RREX, 46

H 0~20,20~40,40~60 cm 435 R4 + kL 5 3t 120
B XEREM EHERANSEE L+, - =2 LRAE
YERIZREMRE LR, 5 — D BERARF L ERE
FATMARE LA, R RAELRE S KT a5
20,100 H i 5 #AT /il E

L3.2 +85r9ndE ARIESHES 2 K B A G E
FIFRST 43 Pbm e AT 5 9%, pH (B B A& 3750 19 73 S
WL 2 fIZk 3,

x2 TSRS SRR
Table 2 The graded standard of soil nutrient
F4r Hefif :373 = i ES-1 MET
Nutrient Scarce Lowest Lower Moderate Rich Richer
A HLE Organic matter/ % X<0. 60 0. 60<<X<C1. 00 1. 00<<X<2. 00 2. 00<<X<3.00 3. 00<CX<4. 00 X=>4.00
WM Available N/ (mg » kg~ 1) X<<30 30<CX<C60 60<CX<C90 90<<X<120 120<X<C150 X>150
FERBE Available P/ (mg « kg—1) X<3 3<X<5 5<<X<10 10<CX<C20 20<X<C40 X=40
S Available K/ (mg  kg=1) X<C30 30<<X<C50 50<<X<C100 100<<X<C150 150<CX<<200 X200
5% 1998 R EH 2 K AL A4 bk
Note: Reference the graded standard of second general survey of soil in China in 1998.
*x3 T TERELTE pH ESRinE
Table 3 The graded standard of soil pH value for orchards in Liaoning Province
bied e 5 R P IRERHE TR i T SRR
Classification Highly acidity Strong acidity Acidity Normal Alkaline Highly alkaline
pH {f pH value X<4.5 4.5<<X<5. 5 5.5 X<6.5 6.5<<X<C7.5 7.5<<X<8.5 X>=8.5

L4 THWE

+3E pH {E#% 2.5 ¢ 1. 0 A7k £ LLR FHH AR 22 5
TEAEN TS ERAEHRERHA/EH 0.3 mol/L
FeSO, % 78 20 € 5 e AR AR BLILY Hok il 2
FESMETEA NaOH 1242 | P9 2 508 IR 501 A Y k21 -
RH AR RS R G 40C A IE S 24 h 5 H
FH 0. 01 mol/ L HCI ¥ Wi 22 1 I 5 5 3835 Wk Fl 4
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BEPURA R 65 8 66 E TR, B e A pH
8.5 9 0.5 mol/L NaHCO, ¥R/ I AHBITIR &
TRH 5 0, B FH 880 nm P K ) e A A7 5 5 + 3
AR A 1 mol/L ) CH;COONH, #IZ#I)5 R T
W KGR TR E D .

A T S SR I R A SR T AR B T 0RET , B
FEA SR P BEHLEEEL 3 A 1 mX 1 m ARR AR
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77 VAR A 7 N A A FP S R AT,
L5 BdEsHr

PR 45 SR A - 48 43 B 48 B0 /) B8 B Word., Excel
2010 BAFHEATALBAGEIT73 47 .
2 BR5HW
2.1 “SEEVRM 5 pHE

MR A FTLAE W, U0 FH 3 X 98 5 7SR 32 7= XU
T3 pH {HS AR TE 6. 01~7. 69, FI{EH K 6.61, FriF&E
FSRE oAb B X R R TR A L HER

BRI R 4 pH {E7E 5. 50~6. 50, J& Tt + 4% ;1%
B X ZEAR AT IR O X Vb AT A A B R TR L L
KAl B4 04 4 AR E M 3% pH {E7E 6.50~
7.50, P, WX AR FEHCEE R AR
el 14 438 pH A & BMIR0UF A B4R DB BT R
MR (7. 40) >V RS X ZEM 3 (6. 82) >H R EX U
AT (6. 72) >F R T A E 104 (6. 32) > IbH X i
KB (6. 25)> BB 7 FA4E AL R BB R B (6. 24)

x4 PLPEM X “RE " RN I 1 pH EHHE
Table 4 Characteristic of soil pH values of ‘Hanfu” apple orchards in Shenyang area
BURE S R BUHEg B/ME BXE FHE PR yER
Location Number Min Max Avg STD
VERS X 224858 Hunnanqu Lixiangjiedao 3 6.79 6. 84 6. 82 0.03
FHREXYIEREH Sujiatunqu Shahepujiedao 3 6. 67 6.78 6.72 0.06
WALH X I 7K &4 Shenbeixinqu Qingshuitaizhen 3 6. 20 6.32 6.25 0.06
JRF-B 57 % 48 Kangpingxian Fangjiazhen 6 6. 01 6.43 6. 24 0.02
i B 4024 Liaozhongxian Niuxintuozhen 6 7.14 7. 69 7. 40 0.18
I H B AR Liaozhongxian Panjiapuzhen 3 6.13 6. 31 6. 24 0.10
B R 22 14 Xinminshi Liangshanzhen 3 7.28 7.46 7.40 0.10
Hr R A F 448 Xinminshi Gongzhutunzhen 3 6.19 6.52 6. 32 0.18
it Statistic 30 6. 01 7.69 6. 61 0.09

2.2 “FEEVERRE AR
NFE 5 AT LI W, WP X 9 B 3R X R
HEAENR S BIE 0.47% ~2. 14% , FH &8 R 1.27%,
x5 ZAMREEERKEER
TEBH RS BT

Table 5 Characteristic of soil organic matter content of

‘Hanfu’ apple orchards in Shenyang area

BURE S A B /M BORfE PIME ARz
Location Number Min/ % Max/ % Avg/ % STD
VER X 473 Hunnanqu Lixiangjiedao 3 L7 274 177 0.58
FHFE X YIERAE Suiatunqu Shahepujiedso 3 0.94 169  1.31  0.38
WAL BT X ¥ 7K 548 Shenbeixinqu Qingshuitaizhen 3 1.51 1.57 1.54 0.03
J#F-B 5 %¢ 48 Kangpingxian Fangjiazhen 6 0.93 1.51 1.20 0.29
L B4 034 Liaozhongxian Niuxintuozhen 6 0.47 1.40 0.8 0.10
LB 5 4248 Liaozhongxian Panjiapuzhen 3 .07 143 1.19 0.20
FrE TR 14 Xinminshi Liangshanzhen 3 0.84 1.32 1.04 0.25
R A F 4944 Xinminshi Gongzhutunzhen 3 .24 2.3¢ 1.76 0.55
4iit Statistic 30 047 2.74 127 0.28

FrAAER 8 NMEE 7R L EA VGBS &K
F 2.00% ARYE E K + b, b Tk ZKFE, b
PHHXCAF SR AR S ERE—EER. &
SRRy 8 AR A, LAVE g X 25 AH 7 18 2R e A AL A
B, P EFOEESERM. HE&E RN
P R R X 2 AR (1. 7D >R A F 4 (1L 76) >k
AEH XK BE A SO>HER B X PR E (1. 3D >
FEF B RE L 200 > P R R (L 1D >F R
A 0 >1L R B4 B (0. 83),
2.3 “FEEVRM HIEHSA

FE 6 FTLUE H , Dk PH X “ 58 5 "S5 5 el - e R
EEBIE 20. 89~102. 30 mg/kg, I3 {H K 54. 05 mg/ke, i
A2t DX SR el - 438 R 2R 40 A0 AT FETE PR 3 fL IR AR
BRI b BRIl B R LIS 7 ASER E 4 55
MASEWKT 90 mg/ke, B FhteE EMBEH] . A

%6 MR X “RE E RN E T IEENR S ERE
Table 6 Characteristic of soil available N content of *Hanfu’ apple orchards in Shenyang area
BB 3 R BURERL Fe/ME BXAE SHE PR
Location Number Min/ (mg « kg—1) Max/(mg » kg—1) Avg/(mg +» kg—1) STD
VERS X 224858 Hunnanqu Lixiangjiedao 3 47.93 85. 31 64. 32 18. 09
FHREXPHHIE Sujiatunqu Shahepujiedao 3 20. 89 36. 30 28. 47 5.72
AL B X i 7K £ 48 Shenbeixinqu Qingshuitaizhen 3 54.10 78.02 63.23 12. 92
B %41 Kangpingxian Fangjiazhen 6 63. 86 91. 70 73.73 18. 43
T B4 0348 Liaozhongxian Niuxintuozhen 6 22.25 35.20 26. 91 7.20
L B K 424 Liaozhongxian Panjiapuzhen 3 78. 67 102. 30 90. 61 16.71
FrE T 1L4H Xinminshi Liangshanzhen 3 40.78 55. 00 46.12 10. 06
R A F 4148 Xinminshi Gongzhutunzhen 3 36.19 58.42 46. 51 9. 54
i1t Statistic 30 20. 89 102. 30 54. 05 12.43
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X R HIEER AT EE —EER. EHAER 8
AREH, DI EBRBES BRGA; ML P E4 0
HEESERM., HE&E S AR0F AL b B SR
BE(90. 61) > BV B 7 R4 (73. 73) > X ZE A A
(64. 32)>WALFT X IE K HFEH(63.23)> FrRAAFESR
BE (46,51 > 7 R TH B2 148 (46. 12) > F5 K 5 X V)T
BB (28. AD>1LH B A O3B 8(26. 91D,
2.4 “FERVIERFE + HOHESRE

AR 7 AT, PL P X “FE B ISR X R b
R A B AE 7. 86~68. 75 mg/ kg, P H24. 69 mg/kg,
Hrr, + s S B IR T 10 mg/kg FE M 7EER X
ZARAT I R AR R R E LS 2 R SR A FARE T A
1 H SR SRR R B = 75 5K X VD] B A SR AL
o B4 DY SE R I A B R T E S A
SR HEAERB S EYR T 20 mg/ke, BT FEERAE
REBHH MEERR & L EXERNRBEAITKN

e~ 500 DA KR B A 7E SR AR BRI B P ) B EAE
FH S 2k FH i X5 fin ok b i AR B4 PR 2, 45 L3 ep
MRMRBZ M. RIBERESROE 5L PR,
7ot AR 7 S AR AR B RE , X4 R I A A
BEE T 10 mg/kg RELREH R R AR LATHTE.
FEFTEA R 8 AR P, BT A R 3k 2 bR, L H
BrERTA EEHENRE NS B HEER (R
F 50 mg/kg) , B Tk BH i X “FE & 73 R + 5 1 B
FEAL R R R AF  (HEEEHOSEFANBS. R
F X R+ EE SR —EER. ERAER
FH L HTRT AR EEE B R MNE R X 2
HHEERMK. HEERRAKBFIHERTAESR
(5L 16) > B R (37 45) > FT R R I 4H
(30. OD > LB X WG K B4 (27. 81> [T B R
(26. 13)>3L B 40 34E (14. 22) > 75 58 X Vbl 6
18 (10. 82) > rg X Z=HAIE (8. 89) 6

x7 PR X ‘T HE RN E L BRI S BT
Table 7 Characteristic of soil available P content of ‘Hanfu” apple orchards in Shenyang area
BURE b A BUREB F/ME BKAE FIMH P2
Location Number Min/ (mg *» kg~ 1) Max/(mg « kg~ 1) Avg/(mg + kg~1) STD
VR X A1 Hunnanqu Lixiangjiedao 3 7.86 10.78 8. 89 1. 64
FRE U X YA Sujiatunqu Shahepujiedao 3 8.35 12.53 10. 82 2.19
WAL 3T X 3 7k £ 4 Shenbeixingu Qingshuitaizhen 3 23. 56 32.57 27.87 4.52
JRE-H 5 %848 Kangpingxian Fangjiazhen 6 21.12 34. 64 26.13 7.41
I AR B4 P24 Liaozhongxian Niuxintuozhen 6 11. 62 18.79 14. 22 3.97
1T H B9 5 440 Liaozhongxian Panjiapuzhen 3 31.78 45. 20 37.45 6. 95
Fr #1148 Xinminshi Liangshanzhen 3 25. 56 35.43 30.01 5.01
FrE i A F 4 Xinminshi Gongzhutunzhen 3 35.32 68. 75 51.16 16.78
i3t Statistic 30 7.86 68.75 24. 69 5.98

2.5 “JEEVIER b 1 e AT

MFE 8 AT, 1% X 3SR ] 4 S8 A A & 26. 29~
298. 23 mg/kg, F¥{EH 108. 34 mg/kg, WBIFEFRE 2
W BEEERERT RS, LR H R FEE PN
TR I D SO B O B R SE R, AR SR
A TFHEU EKE. A TFHEEELE
FK BAE TP A8 30 MR SR 4% A, B B0 R 5 wda Ak
T QY (SR v e o 3 NS U O W A O e

WRRWEKRIER ERETRFLTERSRAR,

] L, R 2 BOUR A+ R4 R LA TR R (H B AR 43
™ E, AR X R RGBSR -2
So FEFTRER 8 ANREF, LIERM X ZEMHEE SR
ErsmLPEFLETERK. HEEHS2K
T Sy VX 25 A A 18 (258, 29) > FT R A F 4
(174. 50) > AL FT X 3G 7K B 4 (168. 43) > FF By R4
(128. 89) > FH 5 i X YR f 18 (126. 12) >0 H B
B (115. TO>H R TR I (88. 72) >1L B AR08
(34,11,

x38 PLPAM X “ R T R i - R S B E
Table 8 Characteristic of soil available K content of ‘Hanfu’ apple orchards in Shenyang area
BURE b A BUREB F/ME BKAE FIMH P2
Location Number Min/ (mg *» kg~ 1) Max/(mg « kg~ 1) Avg/(mg + kg~1) STD
YR X Z2M#51H Hunnanqu Lixiangjiedao 3 226. 03 298. 23 258. 29 36.71
FFE X P GHAE Sujiatunqu Shahepujiedao 3 117. 82 140. 16 126.12 12.22
WAL 3T X 3 7k £ 4 Shenbeixingu Qingshuitaizhen 3 136. 39 198. 52 168. 43 3111
B %41 Kangpingxian Fangjiazhen 6 115. 59 150. 64 128. 89 18.99
LA B4 052240 Liaozhongxian Niuxintuozhen 6 26. 29 45. 31 34.11 9. 95
1L A Bk ¢ #R4H Liaozhongxian Panjiapuzhen 3 98. 32 140. 00 115.79 21. 64
FrEAT R 14 Xinminshi Liangshanzhen 3 49. 68 110. 35 88.72 33.88
FrE i A F 4 Xinminshi Gongzhutunzhen 3 134. 19 199. 82 174. 50 35.29
i3t Statistic 30 26. 29 298. 23 108. 34 22. 87
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2.6 “FEEVEREARFLZE RS

B 1~4 AT LLE H, LT & “FE B 73R = X
SR A LT AR RO LA B AR A BT O~
60 crn 715 B P 359 B - J2 Jn R i 22 PR 338 0 #, 0~20 cm
RELERS ST ERRE, HRETRE (20~40 cm),
40~60 cm + ZE &R, BLBITL A X 8 AN “FEH 73R
T EFSHHIRERRANSE ., EEAFEEL
BRFESEBIEO0~60cm L EREHH LM ER
A,

35 0~20 ¢cm B 20~40 cm
L 30 £2140~60 cm O P4 Average
g 25
=20
Fo 20
®E 1.5 H a
H5 1.0 [ g _ b
3 05 Pt G g ;Eg 3 :
o AR | A |, A ANz 5INZ:- 50N
& & ¢ Kk ¥ 9 H
= g 2 R 2 &
#h = i = ¥ 1
x| 2 bt B = =
= x| R i + +
s £ = e e
&% =
R

SRBEI b A Location of orchards

] — XA R/ NG F R RN B M2 57 (P<0.05), T,
Note: The different lowercase letters show significant difference at
0. 05 level in the same area. The same below.
1 RPAMR“EE"ERIA L FEE
TEENREES S
Fig.1 The vertical distribution of soil organic matter of

apple orchards in Shenyang area

0~20 cm
£140~60 cm

E20~40 cm
2 O VHME Average

IR

=
&K
=
e
B
i

z
2
£
Xl
2
L)

B2 GBEitR“BE"ERKBER
TEERREES
Fig. 2 The vertical distribution of soil available N of

apple orchards in Shenyang area

AP A B BB R R B 07 K.
T R T 3 L BEUR el  2 E THD 22 SR AR XTR B 3, HUE R
FWAE BEES, 78 0~20 cm +)2 HIEA VRS EU
TR X A & B, X F] BE R T U R

0~20 cm
£140~60 ¢cm

E20~40 cm
O FH{E Average

N OB N ® D D
S 3 38 33

otz .37 04
Soil available P/(mg-kg™)
S

i
i E?-;..:.E;:.:.:.

ES

R B
R 24 P

PALHRIX i 7k £
BrH
T HLE

R EPIT R

eIl Location of orchards

B3 nAitR‘BEEERAEBEREN T EEABERESH
Fig. 3 The vertical distribution of soil available P of

apple orchards in Shenyang area

~ 350 £20~20 cm E20~40 cm
—'in 300 [240~60 cm O P39l Average
= £ 250 .
BN 200
@g 150 5 a
HE 100 :;: o |, %EH _
=050 2 2 bb 2
& & & & Ey 5 = =y
=z i % R 2 R X H
*h = b e + 52 £ X
x| N x| B e e iicd =
7 x| R i + + S iicd
e & = 2 2 £
& S
R

SRPEIHb A Location of orchards

B4 HAR‘BREERAEBHERENTEENHERESH
Fig. 4 The vertical distribution of soil available K of

apple orchards in Shenyang area
AN RZ LA F, H 5 %R A KB RS E
AR,

AR AT BUBFEX RFEAERELTER
RN 2SN E, T AL X R T 52 0L 45 A0 AR el 7R
RZK 40~60 cm R RN B, Hp R b s
ASBEREANE WA REER. £ 0~20 com 12
TEEMNASEFYEUL P RBEREEER. LA
3 R AR ST 158 328 PR 3R 31X — 28 Y R R AR Dl 2R el
SRR TR A S DR A A ) 3l PR L
R+ RBE, WE SN RBRERALR, REA T
HEEHARRRMOLEGRZ

T S RAE 0~60 cm +ZFRHT R TR IL4H
b X SR el A1, At IR el 1 398 5l 5 B E A T
EWEBEER. 7 0~20 cm HEHRTA E M
DX SR el s RO & B . AR A BAE 0~
60 cm +ZHITE _EERIL A E A OB XS, HoAth i X
b LR S BIA B EES,
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2.7 VePHMLIX“IE V3R b A BT 5
YA R 8 AN IR b L UR WAL X SE
RPEIE TSR B X, P B SR BRI 47 (8] 18] £
FEAE B 77 3K T HAY 6 SR el f) ot T 2 07 X7 4R 9
il 5 e % R T B BRI g AR B K
MK 9 FTLAFE H A F il S SR Bl 9 2% R R R S
*£9

Table 9

HEE 4R S AR Z, KRR T 3 4F 2 4R [, Rl e de D
FRE IR A B 1 4R 2R Bl 5 75 A o S ) AR o 32 R el )
DS E AN AR IR  JF o V8 R DX 2 AR 1 R P34
BIRBERSE, 5 5 XY I G A E R AT, L B4
IR R, L AR KB EONRE T H R R
BRSO, 7 R A E BN BRI

RAMX“EEERAEEERMEEESX

The managements of floor of ‘Hanfu’ apple orchards in Shenyang area

AL X i 7K & 45 Shenbeixinqu Qingshuitaizhen Y& # Conventional tillage

BUREHb (EELb EHAER AR PR
Location Management Year/ 4 Species Advantages
VERS X 224858 Hunnanqu Lixiangjiedao H #84 B Unartificial sod-cultivation 9 21 HIRZEB 3K Potentilla supina L.
HREX T HAE Suiatunqu Shahepujiedao H #R 4 B Unartificial sod-cultivation 3 15 AR Taraxacum mongolicum Hand, -Mazz.
R4 L4 Xinminshi Liangshanzhen H #84 B Unartificial sod-cultivation 1 9 Ly Portulaca oleracea L.
R F 44 Xinminshi Gongzhutunzhen 484 % Unartificial sod-cultivation 2 15 BRI Acalypha australis L.
LB 403848 Liaozhongxian Niuxintuozhen H #R 4 B Unartificial sod-cultivation 1 11 MEL Echinochloa crusgalli (L.) Beauv.
IL AR B 58 4241 Liaozhongxian Panjiapuzhen A T.-+ H #R4E % Artificial and Unartificial sod-cultivation 5 19 BB Lolium perenne L.
3
1

BEF-B 5 %4 Kangpingxian Fangjiazhen JElfE#E 4k Intercrop peanut
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) - 3 S AU A B[R], B X 55 40 1 O 5 B
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B HKEFAL . V&R, XISCRET B KB, 7
AR £ R 7 X AR 288 + G 55 40 & B 45 R A
A, Horas + E A B 3+ E 08P, SRl WX
— HDIRE AR 0 R B A HEE A AR+
A A ke B E R A R BAE R, HL 8
FIMBE R, pH B2 4 F P s R K FS . ik
T IR R X AR AE A T 75 5K o X YD TR A A E L kbR
XEKAEH R FEFFRE AP BB REBHELLH R
MAEHE 6 MERE -+ O RE L, K+ 5 pH
b F R N %% . 5 IR R S5 e—3. BT
B+ AR E Bk 2 B E R SR, SR
SRR AW I AL &, BT LR SR K TR
R L X AR5 IR K VRS A D BH b X “ 98 & 7S SR 1 e Ak
FRAEVLR BA, E 8 IR -3 LhEFOBHE
Ko BT 5 Ly B 389 il Ak S YR 38T U 5 R AT Y R
TR, 5 PR oK AR BE 1 A 22 F) T 2l IX S R
bel 34 R BN pH BB 7.5, KA DL, Bt/ >
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M, E (A& R PR EUE B BAR T AR RS ; 5
Sh MRS TR I B4 O EN A E R
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R, AR AR, EAB. AT RL TS
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VK, S b v A HE O SR R R AR . IR
SR o v A B X R A AR R SRS B AR At
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GEK S SR A K BB, I SR ) T TE 2 AR R
EIIFAE TR R —1 (R E B o 15 R el ot
V% , BE G Bl T 2> AU IR B A s K S 2 R R,
HEINE EE MK A ERY . EF KEFREHR,
A R T AT LA N SR b+ e AR & &L 5% 0~15 em +
HEE A LB A& B LS AR 3R 2,23 g/kg TV,
FRARARAEI B SRR B, AT o ot R A A 7 5 SRl 1Y
TEPLHEHFE ST ERYE BERE. ZRKAETR
FRASCA P b IX SR el SiE 4 LA A3 A R A, B+ 3
REHEE, HIEAVRLEB RSB S EEEHE X
1) 2% - RS AL e SR Bl A L A F Hh TR K F, 3 AT R
550k Al X BT PR f) i 2R I K B e P [ R SR SR
PR R B L FARRNA 3¢, SR A R A 3T LA
BiRE HIEP AR RS S S '] R g
BB, AERe H HEBERI AL 7, 48 i AR RER s R, & b
T R Sy A SR ) A AR W L T T SR R T B
il AR R EBERHARBR Z — XS Rl
MRS RRAAEER LY,

3o W AC FC b K T =X IR A 5 o SR el + 338 5% 430k
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BB A 25 143 A ST X B 5
DXAEAC AR LA il 7t 48 S Rt A LA B A8 4 it
AEJ5 A TBE ST » 5 R R A [t AL 7 X34 W 42 e 3
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A 8 785555 Lk B 254 3t SRAR SR TS AR 4880068 45 A LE o i
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TEINGH 20~40 em LR, NITER T Z 0 E 55T
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3.2 VRBHMIX e "R b e BN
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BRAC B9 F &, HF ARIEH 3% pH EZERRTE P TSI, D
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FOARRPEARRT R TR ILE 50 b B 4 O SR e 14
TRALER A B IR, I I, 3% 2 3 X SR B b 7 A B
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The Status of Managements and Soil Nutrients of
New Cultivation Area ‘Hanfu’ Apple in Shenyang Area

LANG Dongmei,QIN Sijun, LYU Deguo
(College of Horticulture, Shenyang Agricultural University/Key Lab of Fruit Quality Development and Regulation of Liaoning Province,
Shenyang, Liaoning 110866)

Abstract: The 8 typical ‘Hanfu’ apple orchards in full fruit period in Shenyang area were chosen proceed to investigate
the managing status and collected soil samples by questionnaire and soil core respectively. Then the soil pH value,organic
matter and available nutrients were analyzed in different layers included 0—20 cm,20—40 cm,40—60 cm. The results
showed that the majority of apple orchards have been changed the management from conventional tillage to sod
cultivation, the average grass species were 15. The pH values of apple orchards were between 6. 01 and 7. 69,the soil pH
values of part of the orchards were weak acid. Furthermore, the distribution of nutrients was out of balance and
concentrated on the topsoil was obvious. The average contents of soil organic matter,available N,available P and available
K were (1.2740.28)%,(54. 05412. 43) mg/kg, (24. 69£5. 98) mg/kg and (108. 34£22. 87) mg/kg respectively. In
order to promote industry development of ¢ Hanfu’ apple in healthily and sustainable, the current situation about
managements should be improved in hurry,and adjust tactics of fertilizing in the same time.

Keywords : Shenyang area; ‘ Hanfu’ apple;soil nutrient
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