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Fig.1 Symptoms of boron deficiency in leaves of two navel oranges



Bal

EFE A MREENE AT BR S R

139

Xof J 8 Ak 1) I ik st ) 00 5% ke B e i
JikoHp A AR AR R T AE L G R S L BE g LA
B AT O RE 22 FLIR G s Rl Bl (LU B R £
Tofs 0 5 45 R ) 80 A i D0
32 EBERHE

B 2 R MG AR RIEE OB 1R A3
FIVE M & &t A LB A 55 . BAR Bal 0% S0 WL AR
2T M 0 2%, H ST 1 BRI R e Y
SRR AR R AN A 2 A A AR R 11
KO S0 AR R A R AR R A, AT
SO W TR R A R RO L Zhou SN IR kL Gkt
0 = 2 5 A A AR 1 2B R R AR SE DN
BE W, Bl < S BN 2 R i R a F
b RS NRERMM 4R a/b EHA TR HEHE b
/MR A BT LT SR ] T — gk
B Tl 0T 1 B T T A i 2 A G i 1
AT THROEARE M TR . SLak, Bem &
5| A AR I R W 2SR E A g R — Rk UL,
SR 2 5 SO AR A RORE Y L T AR R Y
O M Bl A R AR RO . BT, Lu AU R,
SR S5 A R T R A e B T BR RO R 1
IKACE Wy, T 51 P 0 AR T A LR AR b A2
T2 R SR A L5 5 AR P A I
33 EEXE

5T MR BIAE 23 T 7K 7 1 BIF 58 40 6 B, (RL7E
FEH R R AME AR ENA —EmiE. 5
Wk W % iz % U1 M oG By & B, 1 CmBORT1,
CiNIP5.CiNIP6 % R E 2 1E A1 A7 L bl o b ok
FEIEAT T A DI RESGE S X s g5 R SR
Wl FE IT bR 250 AR — 85, Yang 506 Gk
B AR AL i R B B 7™ 5 SR 4 A B B
Jik (B S P R B Rk I I F ST S5
i M FEAE 55 FIRE M WOL Ml ARR12 3L
FKikar B, M fE — 2840 R 3 R (CYCs Al
CDKB) F4 45 R & 8 3N (WOX 4 1 VND ) 1 3%
KR ARGE O S n R TR A ORI A 1R A G
R 5 DR A2 SRR L o Bk B 1) 5 A AR 2R A 0
B Bl 3 2 S SR S v RS S S TR IR
A 5 ik 0 2 5 T R TR | 348 5% 200 5 o L T A
PR R T A AR 35 45 7 1 miRNAs 3k & iy 48
FE000 5 TR B 3 & B0 1 — ST 114 5 G 0 i 197 A S 1) 2R
H.agsmEA EYRYTEA SR REA
A 360 W R B P L R A A AR Sl 2 AR A KRR

I AT AE — SRR 5 100 B AR O A DG 3 TR s AR
HAFHE— L LR,
4

AH 4% B 300 2= 2= S 1Y WT BE it 32 4L

H YR AT B 0 B0 08 5] P e SR LAl E 4
(R BIE ZE 285 SRS B8 A Sy WA 80 % 22 S 1 ] e DR
PRS2« TR A 3850 238 18 AN [ 3 i 80 23 1) A [) R R FH A%
AT
41 RBHEERHARE

FH AR B W SR 1 25 S B BORIE TREA . 7E B
K B 25 F T B0 g 2 A CRRLRE ) %) 0 VR i 3
Wede /b R CINTPS TEBRIIAL RS 48 h 4#4% |
VA AR X IR 7.7 A% . AR, BRSO AR (AL A
FEO AU W ok R R R £, 1 H CiNIP5 {LUAE
OIS 24 b LA Ch Xt BRAY 4.4 65 , bl J5 0 B A XoF
HR R — 22530 5 e fR] B 0 v REORE AR AR R AR
AR R Y 25 2 5052 B 5% B 5 /N F B0 2L A
AL
42 BEHYERNARE

HY AT AR A 7 LT R SR T I L P L il iz
AR 25 AR RS AR MR AN Oy . MG BN Y iz
Hi B, 455 A T S 3 i R ) e . B AR JB S 2
PLTCHLENER B 25 CRI RIS 00D iz i . Y a0y 72 2
BF A S5 ¥4 i i 2 2 52 25 1 VR 52 e 5 5l B B, AR &R
WS r AT A AT & B A R R R .
AH TRV A B9 75 26 42 e B 408 3 3 A IR v ] ) 2
B ) B A9 ok 452 v 1 B 0% B0 et . AT 18 R 2 R 0 T
BRI RE F7 5 ok de M [ 4 7 000 o R R BE RIS iz i T £
P49 R ) D 2 30 A v T R o 2 A AT R R A
8y B B8] RN 2 i, e ¢ e SRR B B AT e 0 Y L Bk
) Kz 3 i O AR 25 5 AT g S R/ EE AR 2 AT
FI A 5 A QM WA SR 52 b S A /B
A REWE AR R RUILEE , 53 A T B L
B AHE MDY XSl /B R OR Z 5 S
VI S AR 2 ARRT (5 BB /N, 306k R A7 B0 2 %
A Z Kk A i — 205
43 FAKEHNARE

FH AR i AR 2 A A R 1 22 55 B2 5 R
B4 e RTZE 43 L ) B RO e R T AR A OGS Ak
TR I R 1 el 2 SRR o2 s o ] B o o R ¢ 2
2 BE o CBROBI B G G G k), 5 R I B 4y
RG- 11 JE BCHE 2 A0 97 L) — g SR I 5 ok o5, A
Pyt 0 L B R R R RS K 7E BBl 35 d



140

gk Lk

34 4

ST Y D I T R (A T NI S
CDTA- R MR 4k Thi o 53 4 L Bl e A A
st R ) B 5 i RE ) B G ok B0 B R 5 K T 22 1Y
) AT A1 A 325 i 80 400 B e P AR

JRAE B AR E R BRI A 1R T AR (H R
B A W 5 3% WA A T A S RE O B S DE B A
JEHEL A A BE S R B T 01 AR ) 5 1 BT A
il A PR A T 0125 5 1) BE 3 AR o RIVAN [ R A 7l A
M P A% 3 1) 22 S AR RTRE 55 W00 3 S [T A9 SR Ok
90, R A5 T dsle AU R 600 25 1) AE g 2 TR R L T
PRy TR

5 MBREMHEFZESHIE

51 EHFiDH

B SRS WO TR 7 5 7 I HN ) E
Tt b PR K B B Y B R ol SR i N S B R
AR 8 22 T A 0 DX 32 28 4R v A8 VT I ek e DL R
DCH 3 55 ) A A R Gl B DX R KR 4y B
A R LR R AR 7 XA B E SRS 8 T
Y. FBTFEAAR L R ik 1Y 55 3R 12 W 7 ik A
3 A JE A2 W o A A A A

DIEZ 2. LW HA 68 BRI A,
TS B BB B2 N . MR R Y 3
AL Wi br 2 & 0 B RO AL AR B4R
SR I S WAFAE—E YRR . T )2 Wit 18] )
FUA MR 2 B D S AE R 5 A REREAT 5 1) T §E
AR 25 [ i H B2 IR 0 R A I L SRBIE 75 5 g
il 3 T 7 HE S SR SN IR A X S T 1 4 T
i) 5 20 51 B A R B 2 H B S AL kAl
A I JR A AR A S B €8 07 T A A A — S 22 5T

2oy, R IR HT R R AR IS Wb i
M) Z 75k . RERITEG— U 4~8 Ak
EIRMERMIEE 2~3 MR REER AL 2 A
{ BraNE e S N T R R S W el T N
(3R 1) 3l W L RHREE S R 5 B M 2K 9 B 325 L {8 46
Vi, B A 28 RV S B 5[] D Ak 258 L v B A 1) 3 R
B E THEEMGE D, FE2¥EEIAR, M
SRR T S Y A [ R Bl 22 T B9 5% 203 L PR A
JiE DI 0 BRI o R T — 6 A R A A
ol iy ke = B0 365 BT FEL A 2 W A o, BT LY AT 5
AES B AR FC At A Ah L) 5 B9 b oL DRI IE B X —
S 55 1% 2t P o S R L B9 B 3 RV R, AT R e
AR B 712 1B 1) o 0 1k A Rk . — Bk B L X

A5 B0 AU S ot ol B R O LS IR L MG e T ke
sty A1 T R U RO ARG 2
x1 FRMHBESMHRFBNEEEE(TRE)"

Table 1 The optimal ranges of boron concentration in

citrus leaves(DW) mg/kg
i BEH o
Citrus varieties Optimum References
ranges
FH1& 2 Sweet oranges
Tt H Sweet orange 36~100 [46]
2 ff /K Ji5 # Newhall navel orange 35~150 [47]
AR # Parent navel orange 25~100 [48]
IR Jincheng sweet orange 40~110 [45]
Mk o R A RS E R
Liucheng, Gailiang orange, 25~100 [45]
Valencia orange
# % Mandarins
BN E M Satsuma mandarin 30~100 [45]
#%2¢ Tangerines
HEHF Ponkan 20~60 [45]
ZI 4% Red tangerine 26.4" [22]
M F % H Nanfeng orange 27.2" [45]
f#2% Pomelos
¥ Al Shatian pomelo 39~76 [49]
FE % 2% M Guanxi honey pomelo 15~50 [45]

1) * FoN I HAE - 200 AR 3 2R 0k B B 0 1K R 2
10~16 A1 11 ~21 mg/kg, * indicates optimum value, the
low ranges of boron concentration in leaves of Red tangerine

and Nanfeng orange were 10-16 and 11-21 mg/kg.
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Abstract

Boron is an essential microelement for higher plants. Boron deficiency is widespread in

several major citrus-growing countries, including Brazil and China. The advances on boron nutrition of

citrus including boron concentration and distribution, boron mobility, physiological and molecular re-

sponses to boron stresses, mechanisms of differences in boron efficiency,and diagnosis of boron deficien-

cy were reviewed.Boron efficiency of citrus scion-rootstook combinations and the criterion of leaf diagno-

sis in citrus was emphasized.Studies of boron nutrition in citrus concerning with the molecular mecha-

nisms of the interaction between scion and rootstock,and the relationship between mycorrhizas and utili-

zation of boron were prospected.
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