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Relationship Between Boron Deficiency Occurrence and Changes in Contents
of Different Boron Forms in Leaves of Newhall Navel Orange During Fruit
Development
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Abstract; Changes in contents of boron (B) in different forms in the leaves of Newhall navel orange
( Citrus sinensis Osbeck ) were investigated during fruit development in the south part of Jiangxi Province. The
Newhall orange trees were either grown in low boron soil, where conspicuous symptom of B deficiency was
found in mature leaves, or grown soil with adequate boron, serving as the control. The results showed that;
( 1) content of total B decreased significantly either in old leaves from last season or in spring-flush leaves
from current year during fruit enlargement period from 120 to 160 days after full bloom ( DAFB), and the con-
tent in Newhall ( B deficiency, BD) were generally lower than in the control. ( II ) In old leaves, content of
free B and semi-bound B in BD Newhall were very low from 120 to 160 DAFB, in contrast, those in the con-
trol were quite high during this period; Compared to free B and semi-bound B, bound B content in BD Ne-
whall were likewise lower than the control during the same period, whereas its relative contents were higher in
the former; ( [l ) In spring-flush leaves, free B and semi-bound B content were higher than in old leaves,
bound B content were lower; Furthermore, compared to the control, content of three B forms in BD Newhall
were significantly low from 140 to 160 DAFB. However, the relative contents of bound B were comparatively

higher in Newhall {( BD). The dynamics of three B forms and physiological mechanism of B deficiency occur-
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rence in Newhall navel orange leaves is also discussed.
Key words: Citrus sinensis Osbeck; Navel orange; Boron nutrition; Boron deficiency; Physiological

mechanism
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LI R REEEFEEREE/EM (Dell & Huang, 1997; #EXMEEH, 1999), SllaFERE
ARZMHE S, REE, TisaE RN “AMAL” F2MAEREMEER (BREMX]
g, 2002),

EEREBRHEFTX, BEERNF 4R REARBALTREOHE™E, § T AN
G, SRR TR BT, MRMA BRI, SRR LR
SHANER, et 8920 RE U R i B AR EAR

HRAFWE RO, 4 MRRERLEFRHA (Storey & Treeby, 2000; ¥ FKMHTE,
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Fig. 1 Changes in boron content of leaves of Newhall navel orange during fruit development in 2005
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Fig. 2 Changes in boron content of leaves of Newhall navel orange during fruit development in 2006
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Fig. 3 Changes in different boron forms content of leaves of Newhall navel orange during fruit development in 2005
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Fig. 4 Changes in different boron forms content of leaves of Newhall navel orange during fruit development in 2006
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Fig. 5 Changes in different B forms relative content of leaves of Newhall navel orange during fruit development in 2005
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Fig. 6 Changes in different B forms relative content of leaves of Newhall navel orange during fruit development in 2006
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2.3.2 et 2005 4702006 SEPER R MLARARM, A AR B oS R SR
& BTG 80 ~ 120 d Jy L A%, KWEGE, 1EE/E 140 d S RITRE, ZJ54 180 dBtEA LT,
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25y A HATEBRMASE (Dell & Huang, 1997) . 7£ 2005 2@ 80 d Z R & & E 7, WEMHE
B EDENSYHRR, TREFEEFRMBERN (Jarrel & Beverly, 1981), HILEM&EH LA
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R REEFE (1994) MG Z SWibrE, HERGRE ‘AR ERIAERAH
(#F120d) ZjG, HET 20 mg - kg 'ROBRBHIERME, MER ‘4Af/R AERFEZ T

BEIAGT ‘4R BLEHHHEE-HEARTETHEMES (B1, A; B2, A), B
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BERLAPEY (5120 ~160 d) BIK, MEH ‘Af/K BE&HBE, LHEEERS 140d
EmEE (B3, A, C; B4, A, C), HIETTHENAHYPEMES (Dannel et al. , 1998; Goldbach et
al., 2000; Duetal., 2002), RBIEH ‘AF/R’ EUBETEAAMWERR, 4R B4
HAHThEE, MEEMFTT P UAHESH S EAEMNSEEBLEY S (B3, B, D; E4, B,
D; B5; B6), HaEMAMWELKS, BEY ‘46K WEEES, RAESNWEMNA
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R AHNEMER K (HRK %, 2006), B A ERAIRICRE S (FllE
B, SRER AR WA MAASHE BRI TR, REh TMEEE TRET, K
AR T M, A XA B R £ R B B S T, ot B AR FETh AR DL AL
(Du et al. , 2002), M HIBLAIAER, XATRER A/R BHae 7E RS R th BRI AEIR 59 R
HZz—,
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MEKME R B 3 MBS B2 MOy et B BHE, A ARESWMERELR
100 d FFFIE2RITR (B3, A; B4, A), MEMESENTREEH/NMIZ, WA HSHHEYE
MRSk TR BB R M AN R 8, 3X 5 Dannel % (1998) # Goldbach % (2000) MIHE—E. HIA]
LUFH B B ST A B2 AL R FI TR A S A BRAM,  [RIB RT LUt ZE 4RSS 120 d 2o A R WA A AL /9 & B A
.

KPR, B AR A ET LS 120~ 160 d B, FRAAE A RILER
‘R BERBLE, WA RS THERSOEMRERRNY (B KR %, 2006), UL L
FASTRES ALY R REHmAFTWR S I, MARK (Brown & Shelp, 1997; Storey &
Treeby, 2000), AT St B 22 v R % 8 B M RO R 3R (Brown & Hu, 1996; Brown & Shelp, 1997;
Du et al. , 2002),

M 2005, 2006 FAEMBETTAE , BAET PRASHMSBEEAANAR, MHAHNER—H
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AETEERKE (K3, E; B4, E; BS5; H6), XRIER ‘AR BB FRESHAHEN S
HURZH LI, I —PIELW—BEgsRaayhn, KEES590ENaH, HEER
EFEAIMREES (Matoh, 1997),
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