+ ) (Soils), 2007, 39 (6): 982~986

FEFER,

F &' HWA"

xR

BAE R E ST

RS, LGk’

A AR SR FSRE LR, WLEE 071001: 2 TTERWBETAMN, TTHEE 115214:

3 WdbRA KERH G REER, FLRE 071001; 4 AALRLKERZR,

ke 071001

i B ETREASHRSZLURAELRARFICENIR, WREREEREZHUERTERR. S
REBEHITENAERUMEHRTT . HRERYA: OEFTRES I BTOENETE, BK. Zn ERILPIRFHMS N,

P. Ca. Mg3UlM K& AR,

DM A HERSHREEN. OKFEEEMEEFTRN. P. K. Ca. Mg. Fe. Znif)

FEE A 10.00:1.26:6.42:12.57:2.46:1.87:0.14. ®100 kg R MFHSRUES HK: N77247g, PT4.25g, K730.33 g, Ca
874.16 g, Mg 169.82 g, Fe 66.05g, Zn7.53 g, N:P:K HjtLHl) 1.00:0.10:0.95. @N. P. K. Ca. Mg. Fe. Zn. Mn. Cu
SREYMER2MENEL. EKEVE, N, P K. Zn. Cu I8 BRE TR, Fe. Mn. Ca. Mg 2Z8 LA M#&S, PHX
9 MTELATMEER D EM Fes Cu. N. Py KMEBETRES, Mn. Zn. Ca. Mg KR LA . FERBFETEAF
E#E, R CEABRNRIEREEREIRERARMBERTEEMRY T HIBRKE.
X8 AREAEZE ERERZR: 46 KR FAEE

RESAES: S$662.3
MEREMA WTO M2 F It R RN EE,
ER2EEN. BETHESBRMEZ. ETAR
B WBHBETA MIFRE R, BIEERITH
FlY, REEGR. TAENRERE, HERA
MR, THRLEGRSNGREES, R
EENRREE, CERNRERVTRERENE
BEREZ Y,
ERERELTEHERNPEENRERFHL
S —, RERE. RBLE. WEE. EREE, 2
FAREOT, B REBATRNORAR R H
BEMART, AR AR, R BRI RE,
B, BE 2003 £, WILETRREEE 8=
E4RE 43 75 hm?*# 51 A &Y, AEASZEHE SR

BXERHET, BURERIEHER, ##FERESH
FRGEMER, BT 2004 EEALERTLX S
EPMANZEREREE, B 9 FEXBRESR
AR 5T AR, #ITTEERR
R DARHRFRIDEOTR, ZHARTUEE
FEFER, X ooHlE & KM R M RKE.

MRS

R HEEER

R EFILE 5 EPREN, LFRTL
WEE, BTHEHETEERARER, FFHRE
119°C, £EH 160 ~ 180 K, FHHEE 59%. L
BEARL, TEERER L.

1

1.1

%1 KEREFEETMECFER
Table 1  Soil chemical properties of the Dashi early ripening plum garden

TEHRE AL HEN HEHP EHK pH HBTEKNEREE (mgkg)
(em) (g/kg) (mg/kg) (mg/kg) (mg/kg) Fe Mn Cu Zn
0~20 11.48 61.34 2337 131.56 7.82 3.08 31.26 1.58 0.96
20~40 787 48.74 13.33 94.69 7.90 8.84 38.01 1.44 1.24
40 ~ 60 7.44 44.68 8.20 85.31 7.85 8.82 46.53 1.22 0.48

OXELME: FLERYAREFHERLEH SRHERIETEAR" (2000186) FHRLREAFELES R,

* EREE (1j_zh2001@163.com)

fEERN: & 1982—), &k, LTHRMA, BIFRE, TENERHEFRSRBAESRERNRITAH. ZAFR. E-mail:1982lixin@sohu.com



Fol

F &% FTERER. MRHAFIHERR

983

1.2 R

REMHANIEERXFRLES, HRITHE3Imx4m,
ERRRAIEERE, TRAFMESREEHEELR
5:1.
1.3 RRFEESHARENE
1.3.1 ZFEXREH, 4HHR 2004 EEFILSE
SEPMEHNERERUEETRREN 9 F£XA
BaeE 3k, BH%N1ER, BEL. WA, 8EE
B, RESBAXREETRENE. SBAFESE
SRS EHE, RBERBERORRERSRLZRE
0.1% BIBEHRAKFHESRL 30, )5 B RKHSE,
BRAZEFKESR, BABRBHES 105 CHRE 20
min, 7 70~80 CTHRT 12, $BTE; BEKEH
BT RS2 FMBEE 025 mm I, BEHN,
PO B BER BT &R, BUSE & 3B6L N, P. K. Ca.
Mg. Fe. Zn TEMNEE. Kb, HHREFRNHE
Yo EIL AT 105°C AF 30 min, 65°C BT R
LEMEALT. NALRBEFASARERE, RESE
BARFMEREGMT: Bk 1~9 EERYHIRERE,
REDFHIERRRUERRT: RTIBRKE, BF
BiEBARMEERRT: REASEEER. 2RI
WERE, RESHERARERDBT.
1.3.2 MRAFSHERA  GHARESN 9 F4£
KEEAZE S &, 2 kA—EE (HXP—EZHERE
&R RN, BHRMARIEI BB KRR
e H GEHE 1.5~17m) 54 MBFHEX2 4
BETHFIMS, SER2HKEAN 1 MESH, B4
A 15 HZ 10 A 10 BE[EM 30 RXHF 11k, LRH
7, PEN. P. K. Ca. Mg, Fe. Zn. Cu. Mn J¢
ZHEE, BRTLERFERRR. AR AED.
1.4 WRAZE

T3 pH . AVUR. HH N, ¥ P. E¥ K
RERMEAEZSENEWEBTFERERLIES
WHEN, EYERE N AYRESL. 2 P AR
HEWAE, £ K ARBAEENE, £ Ca. Mg,
Mn. Fe. Zn. Cu AR FHRESHHEIT (25300,
Haaa) fseh,

2 GERESHH

2.1 FENEAS L ERBRENIH
ARAR BN S ERTUES (£,

. OFAERFREZERMTEN6335kg. NEHRFFEE

BE, H240gke HHEBENEHNR40g S
5 N BH 25.51%, EIRERA 124 gkg, BEAH
10.1 g/kg, RN 5.5 gk, B (BEESHT) ©F
BRD, NH36gke, BERERANERRE. PEHA
FEERME, AN 13gke: RELAERD P EHARK,
259 1.0 gkg 7109 gkg: BRHK A 08 ghg,
>, N 06 gkg, KERLHEERER, H 227
gkg, BRLEREKEN100.06 g, HWAEKEM
43.06%; HKAH KR, K 13.7 gkg: BIKAER, 3.0
gkg: BABRFHN 1.4 gkgo Ca. MgEHHFHE
BEH, 2910245 gkg M 4.5 gkeg: HI9HER.
EMR, 4304 12.5 gkg- 12.7 g/kg 1 2.8 g/kg. 3.6 gkgo
Fe LU D& ERE, N 3520.20 mg/kg: IR AER,
7 2600.15 mg/kg: RLHHED, K 350.10 mgkg. Zn

- ERLPEERE, N 12004 mgkg: HIKAER,

99.11 mg/kg; FAWFED, 46.20 mgkg. ENHEEHF
SHHMNEE, BK. Zn ERLHEEEFS N, P,
Ca. Mg HUMFFERBARE. HAMFRERE
HRERNEE, FAHFRTREEFRCERERN
EH =M,

®2 WEEBUFIARRERR

Table2 Contents and accumulation of different nutrients in different parts of the tree

W FE N P K Ca Mg Fe Zn
(ke) AR EFEHE 4K ZRR 4% RHE A% REE % RUE SR RHE 2R RRE
(@ke) @® (k) (@) (gke) (® (@ke) (@ (wkg) (@) (mgkg) () (mekg) (g)
£ 440 101 4444c 10 422c 227 10006a 68 2992¢ 16  7.04d 35010 16.06b 12004 053b
# 385 240 9240b 13 302c¢ 137 5273b 245 9433b 45 1733c 62000 239c 9513 037c
B 4532 36 163.15a 06 2766a 14 6394b 46 20847a 0.8 3626a 67205 3046a 7789 3.53a
B 856 55 4708¢ 09 784b 14 1208¢c 125 107.00b 28 23.97b 352020 30.13a 4620 040bc
R 122 124 15134 08 1.01d 3.0 364d 127 1549c 36 439d 260015 317¢ 99.11 0.12d
4t 6335 362.20 43.76 23246 455.21 67.69 8221 4.94
TCHEE 10.00 1.26 12.57 . 246 1.87 0.14

6.42

#: A—NPTRAFRRERERIE (p<0.05).



984 : +

% ®£39%

2.2 FREBTEFAZNRAMNT
ZFRBERTEEBBIEER (X2), EMN,

Ca BERE, #5036220 g. 45521 g. LLhE
FREN 28.81%. 3621%. HIK K A 23246 g, &
18.49%. Zn S BRI, N 494g, HEWEFEEN
0.39%. ZHEM N, P, K. Ca. Mg, Fe. Zn fILLHI
£ 10.00:1.26:6.42:12.57:2.46:1.87:0.14, M4 R 5k
EIHENEIFHLERBEHRER, BUHERTEN
FoRBEBHEL, MAXEEFRTENTREFRRAAN N
>K>P: XHEEFTENFRIEFRIRN Ca>Mg:
MM EEFRTENTRIATFRHAAN Fe>Zn.

2.3 £™100kg ERTHAMYA N, P, K&

BN ERRARREEYENFEEMER SR
ERSNEE, TUHEHERHEINERKE!,
SHEREFSREEHFIHTUEE (R 3), 24 kg
B R 44 N, P, K. Ca. Mg. Fe. Zn MIEFRK
B4 50K 18539, 17.82. 17528, 209.80. 40.76.
15.85. 1.81 go 14 100 kg B RHIFEHRBE S FIA:
N 77247 g, P7425g, K 73033 g, Ca874.16g, Mg
169.82 g, Fe 66.05 g, Zn 7.53 g, Wt EL 4125 1.00:0.10:
0.95:1.13:0.22:1.00:0.10, RPFHFAEKX N, K. Ca
MEERHHIRK.

®3  ERIFEFHERUASIR

Table 3 Annual nutrient absorption in 9-year plum tree

x5 104 TERUE () i
N P K Ca Mg Fe Zn
) 44.44 422 100.06 29.92 7.04 1.54 0.53 HEREE
o 92.40 5.04 52.73 9433 17.33 2.39 0.37 HERE
—FEH 10.07 2.08 6.84 23.42 3.29 0.33 0.16 LERKE
BEER 18.13 4.61 10.66 34.75 6.04 5.08 0.59 EHRk R
B 523 0.87 1.34 11.89 266 335 0.04 FERIE
R 15.13 1.01 3.64 15.49 439 3.17 0.12 LHERIE
&it 185.39 17.82 175.28 209.80 40.7'6 15.85 1.81 24 kg B RBWE
100 kg $¢ R 5 SRR 772.47 74.25 730.33 874.16 169.82 66.05 153
HERRFTEY TR LS 1.00 0.10 0.95 1.13 0.22 1.00 0.10
2.4 FRMRERAEFNERHRTK 2.4.2 Ca. Mg. Mn HJSEA#IEN  Ca. Mg. Mn

2.4.1 N, P, KHERABPEL  FRHAN. P,

K MENZEEASHAEE. PE4IARITERS,
LUGBEE NG, P SEBHERE, ML 7 AR
ZREKSEXNEHAE, AESWARFTE (E 1.
6 ARLRIL, FHELEEK, ERERELTES,
7 A#rizEERE. 8 APHE 9 A LAAREHREK
W, RERIEE NGRS, FETE 9 AR A P RRE
B, B 10 AREREY, &BXEHMEK. BLda
Warkl, ZERE 7 BB 9 BRI HMER 5B P
MEXP, UFMERPHSE. N.KE4I RS
BEE, UEHERLHMREMLEFHMML, 82X
BEHTH. 7 B EEE _REKEMERR, 88
EHFE, 3 8 AFHRAENRER L&, It
B K SBxBE. e B FRAFHNRIEN FERE
SEF, KEEXERTRGE.

MBS 5 NP K (AR, 2E#F LA (8
1. E2). Ca. Mn S BNEHBBAARESE,
{8 Ca %t 9 HRRLRWEE KK, BEXFE. £
Z £ Ca. Mn HHEIEAN, A RIKE Ca F1 Mn iZ#i
HE, EHasFIRESHE, SUSHEYmELE. B
B Ca BB, NTRHMELRE, MESHE, &5
RN, W Ca R WIRIEIRE 6 A ZAT. MgiIZE
BIAEBENIE, EELFEEHE.

2.4.3 Fe. Zn. CulUEAMEN  Fe A ERK
FIERA (H2). M4 APpRLEF, 6 ALHELR
WEXREE, 8 AR HE—KS. 8 ARRAEDEE
5, 9 AR XE—EH, EBEE, BEEXTFE.
Cu WARE 8 ANELRAZ KA ZEB TR
%, MABFREKBRLRR—ER Cu. A AN
WA, A FLEFREF, FERAER, &

OHRH. RELEFIHRENETRERAR. BARYG, 1998 (NWAHHH)
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BIAMFE Cu BEE . UG XEH THE. Zn HEEMN 4
RH®LF, 6 APAE -1 HiE, 8 RMRRENH
#id/E, 9 ARXAE—EF, EEIEE, BEEXTE.
Zn AR EERBMFER. 6 APARLRK
EREFERNTEE, FHREEK, Zn AHMEK
R¥E#®, ETHES, 8 A A—KA. 8 AR, #
HEKHACE, BAM AT In EBXNEFREHA. B
BEERMMERA Zn, RRERF LU ESFR.

3 &

() AERPENBEERHENEETNS, B K.
In ERLhEERES, N Py Ca. Mg LR B
SRR, UMABERECHREEN.

) ZHEMN. Ca EFBE, 571536220 g

45521 g, HEWFSEEN 28.81%H 3621%; 3

WK A23246g, 15 18.49%: Zn SBRIK, K494 g,
HERFES EEH 0.39%. MEM N, P, K. Ca. Mg.
Fe.Zn fILLBI R 10.00:1.26:6.42:12.57:2.46:1.87:0.14,
MABEFTENTRIUTRRAN N>K>P.

(3) 47 100 kg FER LEFR )RR FA:
N77247g, P7425g, K73033 g, Ca874.16g, Mg
169.82 g, Fe 66.05 g, Zn 7.53 g, Tt L4l 9 1.00:0.10:
0.95: 1.13:0.22:1.00:0.10, #R4EKXf N, K. Ca 1%
EEHHIBK, ERLEAHMFEE K EHRA, B
BB L 5LBE Ca.

~
/
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Fig-2 Annual changes of Fe, Mn. Cu. Zn contents

@) KEREZHAFTRAENESEEERAMY
NEMESTL, ERRNDERBAETRENTLE
#. £KSYH, N. P. K. Zn. CulIZERE TR,
Fe. Mn., Ca. Mg EZ#i LA &%, X9 Fm
ERHTHIEER N EH Fe. Cu. N P.KHEE
ETFME#&EY, Mn. Zn. Ca. MgikARLH.
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On Nutrient Accumulation and Distribution in Plum Tree as well as

Nutrient Dynamic Changes in Plum leaves

LIXin', ZHANG Li-juan', LIU Wei-sheng?, YANG Jian-min’, MA Zhi-ying *

(1 College of Resources and Environmental Sciences, Agricultural University of Hebei, Baoding, Hebei 071001, China,

2 Liaoning Fruit Tree

Science Institution, Xiongyue, Liaoning 115214, China; 3 College of Landscape Architecture and Tourism, Agricultural University

of Hebei, Baoding, Hebei 071001, China; 4 College of Agronomy, Agricultural University of Hebei, Baoding, Hebei 071001, China)

Abstract: Based on ecological and fruit safety as well as the garden reasonable fertilization, the nutrient accumulation and distribution in

Dashi early ripening plum tree as well as the nutrient annuai dynamic changes in the leaves were studied. The results showed that: 1) the relative

contents of K and Zn in fruit were the highest, but N, P, Ca and Mg in lamina were the highest, so lamina is suitable for nutrient diagnosis. 2) The

element ratio of N, P, K, Ca, Mg, Fe and Zn in Dashi early ripening plum tree was 10.00 : 1.26 : 6.42 : 12.57 : 2.46 : 1.87 : 0.14. 3) The nutrient
absorption per 100 kg fresh fruit was: N 772.47 g, P74.25g, K 73033 g, Ca874.168, Mg169.82g, Fe 66.05 g, Zn7.53 g, respectively. N:P:
K was 1.00 : 0.10 : 0.95. 4) The content of N, P, K, Ca, Mg, Fe, Zn, Mn and Cu showed regular changes with the growth period. At initial growth

period, the content of N, P, K, Zn and Cu decreased quickly, but Fe, Mn, Ca and Mg tended to increase gradually; at the middle period, the fluctuation

of the nine elements was little; at the fater period, the content of Fe, Cu, N, P and K reduced, but Mn, Zn, Ca and Mg still increased. These results not

only enriched the domestic theory of plum nutrition, but also provided the theoretical information for the reasonable fertilization and the construction

of the science and technology demonstration base of green and high quality fruits.

Key words: Dashi early ripening plum, Nutrient accumulation, Distribution, Fertilization, Nutrient dynamic change



