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Research Summary of Local Root Fertilization and
Water—fertilizer Coupling Technology
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Abstract: The research of water —fertilizer coupling is always an import part of water —saving technology and rational
fertilization. This paper aim to describe the current situation of water—fertilizer coupling by the analysis of partition fertilization, the
influences and mechanism of action that the water—fertilizer coupling, partition fertilization effected on the root of plant, and the
photosynthetic characters of leaves effected by the partition organic—fertilization. Meanwhile, this paper looks forward to the future
of apple trees partition organic—fertilization.

Key words: Local root fertilization; Water—fertilizer coupling; Summary

S ZHTEAW I B, S8 (B ELE) R EGE S 2 858 i 25 R AR AR 7 i

KFsHEE: 2016-03-24

HEEWME: HF A EZRER (1203NKDA016) ; B RRZKFXEXAE (2013GA860001 ); FA R L = b R4k
A ETR(CARS-28); AW ¥ER 5| AR B AF A% 7 72 (1309NKDE040-001 )

{EEREAN: FHa(1981—), %, TEPIA, Md, MIAET R, ARLFT @A FMEIE, BEEAEE: (0) 15609315559,
E-mail: slc_258@163.com,

BIEEE. kAK(1957—), B, HHfAMA, FFRR, EERNFRMBIZAIL, E-mail: zhangym57@126.com.

B e e B B T S e SR B e S T o e et e B e T e e S A M st s SR T

regulation of the cell cycle[]]. J. Cell. Biochem., BAZZER (BARER), 2008, 28(5): 658-660.

2004, 93(2): 242-250. [6] GONZALO D H, LAI K K, SHADRACH B, et dl
[2] BIECHE I, MAUCUER A, LAURENDEAU I, et dl Gene expression profiling of serrated polyps identifies

Expressionofstathmin family genes in human tissues: annexin A10 as a marker of a sessileserrated adenoma/

non —neural —restricted expression for SCLIP [J]. Ge- polyp[]]. J. Pathol., 2013, 230: 420-429.

nomics, 2003, 81: 400-410. [7] RAYNALP, POLLARD H B. Annexins: the problem of
[3] TOGANO T, KURACHIM, WATANABE M, ef al. Role assessing the biological role for a gene family ofmulti—

of Ser50 phosphorylation in SCG10 regulation of micro— functional calcium-andphospholipid—binding proteins[J].

tubule depolymerization [J]. J. Neurosci. Res., 2005, Biochim Biophys Acta, 1994, 1197: 63-93.

80: 475-480. [8] GERKEV, MOSS S E.Annexins: from structure to func—
[4] LI Y H, GHAVAMPUR S, BONDALLAZ P, et al tion[ J]. Physiol. Rev., 2002, 82: 331-371.

Rndl regulates axon extension by enhancing the micro— 9] T#RK, L%, FFN. HFLHB ERAEMEEF

tubule destabilizing activity of SCG10[J]. J. Biol. )] HF R AE, 2013(10): 14-16.

Chem., 2009, 284(1): 363-371. [10] KAE, B&FEN, FRHA, % HBFESREFLY
[5] = #, mmd, Kok, . BEREHAIOEAR B RFLHI] #R LR, 2014(9): 30-33.

ERBRIEF AR PR REREX). HRE (ORI Irsh: FFH)



62 Har B4 2016 4£ 45 7

Gansu Agr. Sci. and Techn.  No.7 2016

DLEBAELER . KA B S8
i, ERIERVAESRG R, KoM LT Y
JCE XM ME R A AR, HAR B AR ™ A
IZE R % . 7EFRIE 20 4D 80 A4 Ak
P T LARETE K P8, B Ao A e A el
YEYI B 35 540, $EmfEY X H3E K 0 F) FH BE
71, MIHE S AED 7= 2 K o R . st
AR, WEFEN B KA RS F: 6 Rt — k47 T
LA RIS AT ST, DAAS [F] 2 1D 00 2R Gt 4 7
HHLFE, DUy DR AR A KRR S R
B R - 3 A ROK BB GR IR, (VR B 3 K 43
TH, RERE AR . BYUEBIRR R
ME, X EAEYUE TS & RSPk . Y
BRARFNAS AR 7= i T BERRE 280 — 2 s 30 A e g i
JETE S — 2k, BATEEIE 3 s s
75 BRI SEZ ML A, R A T E
BERPE -2
1 ERSMR R BEBIEIEH AR AR 5T 2K
AR, R b &k E R 4k TR E
F 50 (GPS) FIHb A 2 R4 (GIS) &5 Sk He A KA
FEMEFEEH, HO S R I R
Z— 3 N — e 5T N GIS S8 AR
A XITE T -, {HAIF GIS #1 GPS X 41
FE AT PR —Fh M B, 18 FYE g
K, HEEOHUI. MR AR 43 DXt IR — i o HE 9 37 4
A A S A T ROUR T 1 i, ARk, EW
YR ZR 43 Xt NEAIF 5% L4 22 1 S FR AR B I . et
Tk, KA b, SRR BRI A EE D L
M RAR AT DU I A R SR R AL 5 P AR 203 1K
M, SR A BRI R XA (B, 5%
THMHMRS 12 IRIXARFREE . ARRE TR
AN T i JE 7S 48 352 9 4 A AR Dy X0 35 T 4
AR, SRR, RS 172 X
SR FF VR AR AS [ 35 25 %) s o4 5 3 90 245 Wt S X
AR ENT 2P NEAL, P AR T AR e S R s
T EHM o NSRS SRS B T o AR A
IR R, AE—MRAF AR R EE TEAX,
BRAXMAFEREERTY /. KA,
SR, X 172 MERMEN S AU SR AR, fEbR ST
M EARKERERS T ERNALR, mY
SRR AL IR, T RS A X AR
I, MSAIM IR AMAXMRRTRK . £/ E
LA RRAL B, KRS S S AR A B

G — 0 A S S AR A B A AE B 2 IE ARG, X
KUTEF AR i, AR EEX KA R
WA T EEMMER . IR BEbR DOk
M2, pMREFRRGE, HRRWASE AR
HER Ty ARk AR, SRR . il
HEAR, oA SR, ABRIB R RE
KER, RICHMEEMMRE . WEREHH, BR
R WESRESHEUE & TR M, H
AR R EAP R AN, —S iR, JREB
HER K A8 FR A3 25, RN XAR R I g
Ko R B R, MRERKBZ IS,
E A EE S VRIS AR AR T R . SR
JHE IR R ] R TR K B AR PR AR R 1 oA, bt
FAERERY, AREARTAT, FARRBRR SR
(oA AR o FEIX 3 FIEEZK 7 AR X, A
R RFBaER . SRR > [ K > L
Ko TN AE RIS AR R A XK 5 R
IKET TR TR WA . G5 R . R IX
SRR TR . BRI L R =53 Tl ey
25.19%F1 25.3%; 5 AWEKE 10.3%, K5 F L
RH R K IEAN 20.1% . 51 HT 23 BESEIN A
RS> XA HENK . AR AL KB T4
B 2 i EERAR R AR, i R oK B R
WAEAK B IME, I BT DO MEYI T AR B
FRWI, FREmERE R

] A1 DG A 0 %8 5 4 Jr AL 1 i 7 P 52 3
FEATIB I E) 20 el ), H— AR 5]
ER . 20 1228 70 4K, Drew 55 'S ITEAHBFSY
TRERMFMAEX KAEICE B F NOs. NH .
POs™* . K R HERL R RN, ke BSR4 AL X AR 2R
ARAZBNMEGE, A AR R A AZ BN
I AR AR R 4 AR Y 50 43 A i —FioeMzs
Allerton " PCHAEPIAR X 7K 5355 5743 H RO PR
AFEXT IS LR, AR E AR R A, 43
B SRR Ec (ERE TR, WKL
AR JEE 1) 35 S5 W R R BB, T 5 20 DU e A v Tk
FE B E TR P . Sonneveld 7 HRIE TR AR
R —VIAEPRE Ec B, 75— B IAEM Ec [EHIY
BRI, ARER MR 8 F2 0 R oA PR
THRRA . BERRA S AP B+, T RMOIRCES B+ 5 88
B AR, UK AR R A TEARE VR E SRR
AR EE, Tl IR 5. it S
Klapwijk F1 Wubben' " O RFFE 45 S A0 — 2, MifiTH:



Wl BH 5 2016 4 45 7 M

Gansu Agr. Sci. and Techn.

No. 7 2016 63

Az R AE A L 0T TP 1 7 AR R AR 3R D) i — K
4%, AHFF RSB TATAAR A RSV

De Jager " WF5E 45, BIRTEMR R Z s i &
FIHEMT . Sonneveld "7'HAEH, TEER/MAR RIFEIAL
FAL @) 1 Ec (BB SRR, it
SR OT R I B R AR Ec {58 IR0 21
VAR HATT . Drew Fl sake' 2 Ay 24 354007 4% B
A JR AR ZR I, AT LA SE A 8 im0 XA R AR
Ko IR R A B ME . TR 2 o 4G
R, MM BN AR R AT,
B AL AR 2R v O Bl o B 5 T A FRAR R I
i, U0 BAEBEAR R R B AT — 430 v T ik
BERR R, 1 LB 2 AR 2R ALl Pl afF AL AR 2R X 1
B AL, R R P I AR R, T AR )
Y ZR G B P 42 o A 0 1) 35 0 WO AR . BV
SLoMB Y KR AR AL PR SRR Uk 2 A |-
TAMREE . AT DS B R A RN EF AL
#, RUHRAC IR AN AL R E A KR
T K o
2 BERHEREAEIKE A XHEYIR RN R EAE AN IE

VEYIAR Z 67K 43 55 5% 43 1 W A2 P A X il
SERERR 2 KA DA B 175 IR
TR WL A RV B s R b el 2> Rk
BRIV AR Z M EHE TR, REAA
B PR AEAR S SRR B R R A R iR
PHEDIRR 2R 172 MR, TS5 172 iRIXAS
AR XAk K, VRV RE sh S MR I8 B B AN [ A:
KB 0T R A5, DA AR AN [ e JE 110 85 7 Y P R
HIEE H B KRS TR T

FIH ISR AT 6T S 38 it HES fg AL o AT AN 3 4
Agrell A JRFRALAE AL 2E T AR AL K A RIS,
WM T AR RE N EERRE S, RIAR X K AL
AT RIGN 7 Thoms "% Bl KR R R B I
BF, HRIX 3— FHEERR T 3 o Lo XS BEBSn,  [FIET TAA
THMKZ XERARAM 2N, 75 1AA fE
LK EY, VERVFIRICY, A2 T I %
fodan 120, A AHEME AL S . 3-F 3L
1. TAA B R KA BRSOV 55 Kauiper 55
ANPOSUA R R A S S5 CTK A&
B, FEADE AR R IEAS BRI v RER AR
Sernith' 2’ Cram' ¥ ARy B F2IC KA Gk o] LIE N
fRAEAAAE, JUHXT B B T 6B B b U0 25 0 5 1ok
Vb, EATTHEN S P R S 2R TR A G,

EATTTEAR 28 b A R T LA S A5 400 ) 52 W AR 2% 0
TR A2 B HEARZE N B T 72 A A 46
—FfE B, YO IXAE BRA R R
OFTREAFZHFHE, oAb QASA 1~2 5
B QRS R AR —E B @RIER
AR FEBEIE TARR GG ORE B RE
FREAER o H AR ERALIE XS AR AR 52 4 AL
il JeE e, RGN THEERE, H—2H
BL 1 52— 2 IR
3 BEEAVAERKESEW SRR
T
3.1 MMt FE e EHYa

M2 3R e — Ul s A P 6 & 1 5 A
LT W5 2R3 105 1 S e T AR EA T
e ERIRE S . P AT A HLAC fE
P R AR AR A I SRR A R, T A o
A VEHREE , IEOe AR WG SRR
X RJRESE AT HLAL AT DAY 5 - 557 20 A A AR IE A< 30
YA B, ATIAE SRR BB TR A . S
[ SEUOBETE R B B AP 4 TR
EHE IR ERONAT R, R
R, SR SRR E NI I
WX R SR AR R, HOCRIETHAH
A B ROV AR R T A AR HE B
-2 2R e Bt e P S i S e, 2
W2 3 A B e e, BEE AL & A3,
WA R AN N (HBEE A LI 3
gL A R EE S, UlA HUIE A ik R
RE R e DG, it HE R AR R A FLIE
i, EHAEETERAE . AL . A PTITAR R
B, R R A RS 4 16 Y LU 491 e & JhUta A 24 ]
PAPE R o R &, o, e, itk
RAL, DN 5 i A ™ i AR B AL 73
AR A it P 25 2 R o P A it FH 4% BE ] S
AEARI: v 22 B ALl (PPO) RS 1, S8 AR - Hp i
SRR SR, BEREMZER(Pro) &8, [
I8N 1 (MDA) &4, R B i oy it IR i Dt it
(NR) i1k, DI T i AR o A o A A
PLirE T Bz, AMUIERERS Y i S R 5
i, AR AR PDE AR H .
3.2 e i R EAE R e
32.1 XHEYIH FOLE R mALEL  AEY) e
SR ce e ol L ) O S RC R AW L UR ]



64 Har B4 2016 4£ 45 7

Gansu Agr. Sci. and Techn.  No.7 2016

IR & AR . 9 8 (MDA ) J2 20 i A5 i 2ot
SEACERR Y 2 —, HO™ AR i Z2 /D RERE A
RN AR L, o nl ()42 S WA P 41 23470
SEALRE RS N AEYE YA F RHRITR
s RN S =R R A K N R (R 7]
(POD) JEH AR H MR — AW 2
FAET YRS, REEER A — MR, &5
I nE AT a1 S — S R S S R A
WUIRAR P BT, RTIRD IS BN AR
VI B AL R G T SR %, R T3R5
AR 7 A7 T AT ST B UL o SRR ) T
A5 N O TE KRR Eat sk, 515
JENEAR LG, [ HE T oKk iy MDA & 3%
WK, SR HENE A sl . POD 1 PR BN A%
JAE B3GR, [ A R A AR KE T A
e RER R AR 08 i
RN A H A RCR it 25 2 D
AUl BARE, RAZEE T NREBIR S
TR R A AL, B MDA i, X
PUAALRE ST B3R ke 2] — & B A . LA 7
1 A BEAIL AR ) 75 12— A SR BT

322 XYM REDLEER . ABER . L
TR SeE R - RN,
YIS E MRS R S A SR, st
Ko, WRE. o GAREE I E, X
SOCIRBRIE | RAFAN I T -2 HJ T,
WFTENE AR G 65 VR W e 22 1) 2 AR &
Ve, TR ERRSERAE LB DL, 81552 F
FEEREM, AFRDKIEFEAE BT, /D
A RERINRD G HAANR, Ho, Wit A PLIC A
ML E AR T A A VUIEA JCHLIEA R, H.
JO AR PAREN, KRB R AR R T,
S ALNE ) b BRAE 58 R K 0 26 F R, s
AW AR PRZENS , (BRI B KRB W] 2
MR 2E 5, 12 ARSI, AHL. JCHLIE
Pe 5 FH AT A /N A B e ™ UL . iRt )
WFFEAEREN] I A ER S APRL ™ B IEA S,
JKHE B PR30 - 5 3 AR I B /NI Y 2
N, K. P, ZZHFEGAE X A58 A e A
REVNGF 9 N 5KHE . NS PHG. PSK
Mo K NEREA D2 2R 0l & Ja R i vy 1) T2 2
PSP /AP NI IR AN /T I Wil 3L SN DN
T RIS R TH AR | BRI T
N EAAEIRUE o SRAKESE TR i, AT

IR IEREA Ab B, &N adiR . SALS
JE . ANREIRIER CO, IRIEA T AR, =& ZIEHR
R R o o, )2t 0 A B A /N A2 AR A
KIGIWRE S 4R i m e Gl %, AR FLFER
ARG, A Roh > Tk, R ARG
T KW 7o IR Sy 2540 T 5 R = 6 &
MR, W)Z A A IS VK 508 HE KA E
HAZoKapsemi/h, MERR R TR, W2
20 cm AbFEAKACER, FEFFAE )G /NE M ROLE1E
ek, SALSEE/N, AMEER co, E R, HA
AT KT
3.3 A IR F) A K FE A H e

IR Gy — 7 T AT I IR f 3 i AN MR AL
WAk, ARUEFR BRI 3 — T Th A R SR
ORI, FFIEE IR IR o Viets L BFFEIA N
RUE IR R W MOK Sy AN SR 43 e TS L 72, 4R
T 7K 43 (R A SCPE 5 ) 26 A 3 1 4 PR AL 270
MGEY . YA B R, [ LK R
YN AR R —E . HIEPNFRESTHRA
e KR, AR A TR B R AR R
MR RN, RS T3S K BRI, BTFr
PraH AR NS, SR 7E 3 P RS Bl 1) B RN B
35 S KR YA G

A BRGNS AT M E K PRI RE 1, P L
Kk, EAKSFIRR, ey, — K
IR, YT PR IE R ST, IR
[ VN & | DAEE 8 = o S P
O i REIE = ™= 1, K FIHERE ERS; @
JENEfE PR R AR AT, e R
KW KRE ST, B Y 20T R &R
FEAE, REfEVEREY A K A& F M R I )2 58 B
B, WD H )RS Pk B) A TG RE &, AT 4 R 7K
SRR R )

KEWFTIN N, KIBZRNZEERRT S
- HEIK AR A K 5 22 AHIE IV A AR A e 2
Ah, 5 IR UL AE YR R A B B B K
TR BV R o AIGAE 77 FH B3 it AE 4
Ve = B R, KA A P RO N 2
e A 7 FE i B g 3 7= 00 B S A, it A 5
KRN, HLHEAK S AR = A AR
FRIEE D2 T ARRIK > 55 N R B XA NE
KEB R gImEm, RER, Koz, 3%
SRR . BT A B sz 2, R TR
AREEPFERARR; FoRRE, EYE



Wl BH 5 2016 4 45 7 M

Gansu Agr. Sci. and Techn.

No. 7 2016 65

K18, fAIRMKSEARR SR A AiE—
HARH, NN N P BRI - 4 5 K R
I AT S K TE 54% ~ 67%H, KA
L HAE &4 LA D VR S  IEARXT S K
K 809, JK NEAE BLATE FH I A A Ay Gt i AR
Fmol ) [EEE, EPAEDE AR I A R
B, AN A A IS KR R s AR
LU B T S R S KR A B B
4 g

P E O F R PR AR R IR el -
A HUE & B EAE 1S ghkg PLF, flFikF] 50 ~ 80
gkgo HASHY AL+ A P & i F- 3 7E 30 ~ 40
gkg, FHEIK 136 gke, T EZHCERE 547 HL
i E AR R 10 gkg, I LT = 25 Rl
WA, GBS . Prai vk 2 R N
[FIEE AR XS, A LI IR X A,
MR it FHATS A A 2 3% T 150t 5 58 48 7 it 55 1y
F, FECAEARAORE . IERR AL, e
7k R DR AR, HIEIE T . RHA
B Z | PEAR. TR

HHET, BEAKRSA 2R oo i b
KERr FERIERENEY, HAERR EOFRIEK
AR e A E . R A
G55 A HUIE A NE KRS A g 72 2R L if
FHIESCHR, T LA T 2 s A HLIE X SR AR A= P AR
PR SRS 5 R R S S TR RS B A Y
— A HLIE X SR AR I o' G A AL S i)
s b 5 7 NE A G325 rh ot A HLIE 55t ) H:
MAERE AR AR A L S TH A R
Wl SUGIREE, R R BRI, T A T A
W HPE R KBRS AR, BRd T = s —K s —AE
A R EIERE RIS 3R R Y ST AR A K LB
AL, RPdE Lt FEE—AEY RGN . 25
N K FACVE AR OC RAERRL, AR BRI 5 AN [
IKAF . FEAT ST AR, SRR R e
R T T 2 A T mIE R R 17
2 o it AT X A 7™ i it JOT RN AR AR IR B 5 1 )
WF5E; g SIHENAE R RS
S 2k
(1] AEKLES BRSPS, FEANERREM]. b

He PEAROL R, 1999 2-7.
2] W W, k%, 25, % HwEELEAIR

AEWMEEL] e R 2007(4): 27.
(3] 44, “BaRh” REAKEHNATED]. #

[4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

WE G IR E AR, 1988, 4(1): 1-7.

BLAR. EEFENHEFAREEMAER] LEF
i, 1996, 37(3): 289-295.

B, 2FFE, LAMP]. HEXELREHELI]L
IR, 1996, 33(3): 232-24.

KAWL, HEE, AR, . ALARKRLES
Az ERREESN] LR FHR, 1998, 13
(1): 122-128.

HEMR, HEA, BEE, 5 REASKELSTEN
TR A LT] Rk R ¥ FE R, 2007, 33
(5): 614-616.

EWE. FRRAR LM% KA EBOL] hup: //
www. sdau. edu. com sdauweekly/private/688/688 —3htm,
1998.

EANE, X R, W W, F BASANO) A AR M
REKEREGRKE R EI] HA*FHR, 2002, 44
(6): 678-683.

$IEFE, B, KRR EKBARME G F G
R dy MR ALT]. WAL RARFHROA S, 2002, 30
(6): 1-5.

mUE, TEHK, HHEHE, ¥ TRERFATL
(XEEARGHASAH 2] BLEDFR,
2004, 24(5): 881-885.

BT, RAL. BHEMRIEEREAEXSS
Ry F o] EBEHAK, 2001, 20(2): 5-7.
WHE, RASL, AE, . EXAREZPEXH
B AL RN G A A ALELT] R,
2004, 30(9): 866-871.

GILE PL, CARRERO J O. Absorption of nutrients as
affected by the number of roots supplied with the nutri—
ent[J]. Agri. Res., 1917(9): 73-95.

DREW M C. Comparison of the effects of a localized
supply of phosphate, nitrate, ammonium, and potassi—
um on the growth of the seminal root system, and the
shoot in barley[J]. New Phytoogist, 1975, 75: 479-
490.

ALLERTON, F.W. In: Tomato Crowing[M]. London:
FaberandFaber. 1954 87-96.

SONNEVELD, C. Effeets of salinity on substrate grown
vegetables and ornamentals in greenhouse horticulture
[D]. Wageningen, The Netherlands: Wageningen A—
gricultural University. 2000.

KLAPWIJK, D. WUBBEN, C. F. M. The effete of
root pruning and additional root growth on production of
tomato[ M J. Naaldwijk, The Netherlands: Glasshouse
Crops Research Station, Annual RePort, 1988, 19,
1989.

JAGER, A DE. Effects of localized supply of H,PO,,
NO;, Ca and K on the concentration of that nutrient in

the plant and the rate of uptake by roots in oung maize



66 Bl B 2016 42 % 7 Gansu Agr. Sci. and Techn.  No.7 2016
plants in solution culture[J]. Neth. J. Agrie. Sci, flux in plant cells[J]. T Exp. Bot., 1973, 24. 328-
1984, 32: 43-56. 341.

[20] DREWM C, SAKERI R. Nutrient supply and the growth [34] PIMAN M G. Effect of previous water stress on ion up—
of the seminal root system in barleylll. Compensatory in— take and transport in barley seedings[J]. Aust. J. Plant
crease in growth of lateral roots, and in rates of phos— Physio., 1974b, 1: 337-385.
phate uptake, in response to localized supply of phos— [35] »fihse, ZEH, wmrath, & HHANEXER
phate[J1. J. Exp. Bot., 1978, 29: 435-451. AW R emll]. AR FHR, 2008, 23

[21] B &, 256, KEH. B2 RAGELNEY (5): 190-193.

WA KRR AT )] EH ¥R, 2000, [36] ZAE, ®RRhe ARTANEXZLEERE
26(6): 719-724. oyl “BCR LR, 2009,37(23): 10940-

[22] ALLERTON F W. Tomato Growing[M]. London: Faber 10942.
and Faber, 1954: 87-96. [37] M#t%, wmmed, TER, % £WANEERE

(23] LUNIN J, GALLATIN M H. Zonal salinization of the Lo R R A RELT]. ROk LA, 2007, 35(29):
root system in relation to plant growth[ J ]. Soil. Sci. Soc. 9289-9290
Amer. Proc., 1965, 29: 608-612. (38] BHHA. HpLEXIHFEA(M]. BL: HRESH

[24] BINGHAM F T, GARBER M J. Zonal salinization of H O, 1999.
the root system with NaCl and boron in relation to [39] #H#H, 24F AEHEPFLEELMTRY
growth and water uptake of corn plants[J]. Soil. Sci. o)), wA R AF A, 1999, 27(4): 96-101.
Soc. Amer. Proc., 1970, 34: 122-126. [40] R4, HEE, % RIS EREE LK

[25] SONNEVELD C. Effects of salinity on substrate grown MR ENEZwE[]]. 2008, 26(4): 49-52.
vegetables and ornamentals in greenhouse horticulture [41] ®fwefm, # H MEFRAFFEM LA LESN
[D]. Wageningen: Wageningen Agricultural Universi— AT Aedb R AR, 2002, 17(2): 5-10.
ty, 2000. [42] % &, %k E, #RE, &£ KZHEZERMY

[26] AGRELL D, OSCARSON P, LARSSON C M. Translo— ROt E A AR R SR LA F, 2005,
cation of N to & from barley roots: its dependence n 33 (3): 12-15.
local nitrate supply in split root culture[J]. Physiol [43] 4 4, xlwgeok, Z#HE, &£ KEHELESENE
Plant, 1994, 90: 467-477. EERBMERERFENE R ZXEDFR,

[27] SATTELMACHER B, THOMES K. Morphology and 2001, 21(1): 65-68.
physiology of the seminal root system of young maize [44] Fok4e, EH, KRG, £, KEBELAHTA
(Zea Mays )plants as influenced by a locally restricted INEEE A ERLT]. M AFEFM. HARF
nitrate supply[J]. Plant Nutrition—physiology and Ap- %, 2006, 42(1): 40-43.
plication, 1989, 25: 29-32. [45] wkik®E, kA, I FEE, F£. KEZERHBEIL

[28] THOMS K, SATTELLMACHER B. Influence of nitrate MNEXEFERZHIL TREARREAR,
placement on morphology and physiology in maize (Zea 2006, 24(2): 57-60.

Mays ) root system [J]. Plant Nutrition— physiology and [46] VIETS F. G. Water Deficits and Nutrient Availability
Application, 1990, 23: 29-32. [A]. Kozlowski, T.T Water Deficits and Plant Growth

[29] GRANATO T T C , RAPER C D J R. Proliferation of [C]. New York: Academic Press, 1972: 217-236.
maize (Zea Mays) roots in response to localized supply [47] BXEK. KEHLAGZNSHEEHEM] fx: +
of nitrate[ J]. J. Exp. Bot., 1989, 40: 263-275. Mok B A, 1999 18-38.

[30] KUIPER D. Effect of internal cytokinin concentrations (48] EEK. BEHAKHEIEAXZEREGHBEZABREIM]
on root growth and shoot to root ratio of plantgo major b FER LR FHA BB, 1995: 233-237.
ssp pleiospermal J ]. Physiol. Plant, 1988, 75: 511- [49] MEHE, EEA, KEX, & THLEEAS &4
517. MANEE KB RSB WE ] FERLAZ,

[31] KAUIPER D. Cytokinin concentration in mineral nutri— 1996, 29(4). 71-74.
tion and benzy ladenine treatment in plantago major ssp [50] RFE%, &7 8. TELHT BN ZEERN
pleiospermal J]. Physiol. Plant, 1989, 76: 511-517. )] PEAXZREFH, 2002, 10(1): 59-61.

[32] SERNITH F A. The internal control of nitrate uptake in— [51] BZHE, 24£F. XNZFEHKEHELSEAT]

[33]

to excised barley roots with different salt contents [Jl.
New Phytologic. 1973, 72: 769-782.
GRAMW J.

Internal factors of nitrate and chloride in—

dE AR, 2002, 4(9): 69-71.

(A 7%: & 47)



