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Abstract with lime, it could potentially impair plant iron uptake.

Chlorotic leaves had significantly lower iron and cal-
cium contents and significantly higher magnesium con-
tents than those of regular leaves. Therefore, the inten-
sive occurrence of chlorosis during secondary shoot de-
velopment around June and July when it is hot and hu-
mid may be due to impaired iron and calcium absorp-
tion, leading to physiological disorders. To solve this
problem, avoiding the over-application of lime and ap-
plying foliar fertilizers containing chelated iron is re-
commended.

Physiological disorders in pear fruit are mainly caused
by problems during the growing season, such as lack
of calcium in the soil, poor drainage, low porosity, vig-
orous pruning, and excessive fruiting. In this study, soil
physicochemical properties and leaf characteristics were
analyzed in pear orchards in four regions of Korea where
chlorosis symptoms occurred to determine the causes of
chlorosis. The color of chlorotic leaves was diagnosed
using the naked eye or SPAD and Hunter values. The
soil of the chlorotic orchard had a significantly higher
soil pH than that of the regular orchard. Although ad- Key words: Calcium, Ca/Mg ratio, Fe deficiency, Physio-
equate soil depth was not significantly associated with logical disorder

chlorosis, combined with over-fertilization of the soil

*Corresponding author: In Bog Lee
Phone: +82-63-238-6340; Fax: +82-63-238-6305;
E-mail: imiblee@korea.kr e 7

rO*'
do
R0
i
Wi
X
_o|L
R
30
rr
=
£
o,
=

331



Lee et al.

ek )5 5 sle)ze] %] 3 Qi FHdeleHIl. 7
T PSS IYE 0 nFAY HAL %s} o, s 3t
4 Seld sk Jelgelz sl B Bl 7ot 2
Q3fei2]. Selteh o) Fo FE A 5% FYe)
2 FFol, A% 7R F WYk WSl 5 At
2AZ A7|H] 41E PEstel ofe) A7k 2R gt

I o] Aejda 4 F= A 71kt Foll 2Ayst

—
)

£ BA mE Rold, B 3 24 2ol s 23
e 8, 4703, Sioh 84 Bol delow A= et
[4]. 53] =% FO BEe A9 A AENE o] BAVL

sel, Gkl 2, 3 S o) Sgow ool
51, W SIS 2 292 A5 A 4512 el
of £AIZ St ek et H3E Tk AT 35 B
O AFE Z71ol WE VI B U Bl EOF oRRE
Hoz g o Aelgsl Wy ek 9ot ol i A
& 3ok

A2 FFE BT RS B9 o

ek stakay, shals) ) A

S Ad W AR A7) A, vl _’,:Dﬂ 2 o
= %‘iﬁi A= 1 Q7). B AgL A3|do]
sk, 540 Aol Asheof st
RHETHS, 9] A3t 33, mhdls, ofd
ﬂoﬂ—\:— TR AEG AL HEEo] oJiko g AE9
Jo| oig:;:oh;]. He EO]:,] A o u}
*‘é—ohﬂ 01%* ©) A7) dlizel, 4510] o pHL
& oM 48] AL Fal] olHAHTH10].
]/\1: NarF "CXPO Zeaial= Emo| v)e] T9S A
U] G715 AR Hgo] =om[11], FES AH)E
3 A5 A Boko] wlEojA]E= EA7) 9tk AdF AA B
& R Bt 3] T2 Ao el u) v
A AR ololRth12,13].
250 G Akee] YIS vjHE 2Qlo®

éj&o.?:
=
0@
;ME

&‘i 49 oft ofX §1E X 10 o o2
O
T
O
=
=
N
HU

ol
FF

Aot A7 7 )
ohslsl EoF B3P RO 9 FIEl W W)
o) = 9] SYE B30l FA59 A2

A s,

o

-4 BN

HLuB=

ol qof =

Erﬁogr}mom

B Il £ 2 AR A

A% AT ) A P9 L, ek, oL, AlQt E 4
A% 1055748 ooz 679 Fol B39 By
22 2ARIKEig. 1. 1 F B o] 48 g
ko) Faeel W del FAE BlEE s

Fig. 1. Sampling sites of four pear orchards used in this
experiment.
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Fig. 2. Comparison of leaf characteristics of pear between normal (upper) and chlorosis (lower) conditions.
Table 1. SPAD values and Hunter values of pear leaves under normal and chlorosis conditions
Leaf condition SPAD Hunter L' Hunter a Hunter b
Normal 45.742.27* 32.4+1.56 -8.5+2.14 10.0+2.14
Chlorosis 18.3£9.01 52.148.75 —14.443.75 32.615.48
*H%§ *kk *kk *kk

Statistical analysis

L: value of lightness or darkness of color, 0 (black) to 100 (white); a: value of redness to greenness of color, -80 (green)
to 80 (red); b: value of yellowness to blueness of color, 80 (blue) to 80 (yellow).

*Each value represents the mean of 15 replications+standard deviation.

Sn.s. denote not significant, and *, **, and *** indicate significant differences at levels of p<0.05, 0.01, and 0.001, respec-

tively.
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Table 2. Soil chemical properties of pear orchards under normal and chlorosis conditions

Leaf condition pH (1:5) EC (dS m?) OM (g kg™) Av. P,Os (mg kg™)
Normal 6.5+0.56" 0.8+0.46 3.7+1.88 610.3+295.74
Chlorosis 7.0+0.51 0.6+0.26 3.241.03 567.0+257.30

Statistical analysis * ns. ns.
o Exchangeable cation (ecmol” kg'l)
Leaf condition
K Mg Na
Normal 1.4+0.74 9.142.65 2.3+0.84 0.240.11
Chlorosis 1.0+0.49 9.6+2.80 2.0£0.60 0.1+0.09
Statistical analysis ns. ns. ns.
DTPA extractable (mg kg™)
Leaf condition
Fe Cu Zn
Normal 64.0+£23.57 25.0£15.32 4.542.95 17.7+10.27
Chlorosis 51.8+£16.59 19.84£7.57 3.5+3.00 15.6+10.87
Statistical analysis n.s. ns. ns.

"Bach value represents the mean of 15 replications+standard deviation.
Sn.s. denote not significant, and *, **, and *** indicate significant differences at levels of p<0.05, 0.01, and 0.001, respec-

tively.

skokot frofet ko7 Qiglek Zreiv A3)7} ok AlgH
Eofolut A3jd Bt o] 2 pHE UEh= A9elA
= AR} 2 w84 o] wEolA] 18], mekA
EFe] A o] wriehe A=o] 5 9 o8] olw
Felz EAek] wigel A9 d AR S BARS 7
57g0] Erk R Aol Feed el YRS A
[19], B354 o] B F U3F $F2 19.847.57 mg
kg 2A A 9919 25.0+15.32 mg kg ¥} Hlwe o) 3}
3573 B ofre AT YR Aol ohd Zlow B
SIStk it eI 1 9§ AR wAlstol
Wt A, A 7F frelake AFEA ok 6 vl Bk
Arte) sl drvobd A4 o] Aolw sl 3
I 315 FHelellA frel ek 2lolt qlof Bkt
gt 202 YERITHTable 3).

ol o] FEEAS v A3t P bl
A FoXE nelA frarse] fejsk 4 slow
LER O i 2 Abol7} GIoITK Table 4). -4

=

ol

-

\1114011

|

Table 3. Soil nitrogen contents of pear orchards under
normal and chlorosis conditions
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Table 4. Effective soil depth of pear orchards under
normal and chlorosis conditions

Leaf condition NH,-N (mg kg”) NO;-N (mg kg™) Leaf condition Furrow (cm) Ridge (cm)

Normal 10.6+5.55" 17.4411.33 Normal 20.4+7.13* 40.949.61

Chlorosis 12.246.51 13.749.23 Chlorosis 26.4+12.66 44.5+7.93
Statistical analysis nsS$ ns. Statistical analysis *S ns.

“Bach value represents the mean of 15 replications+stand-
ard deviation.

Sn.s. denote not significant, and *, **, and *** indicate sig-
nificant differences at levels of p<0.05, 0.01, and 0.001,
respectively.

*Each value represents the mean of 15 replications+stand-
ard deviation.

Sn.s. denote not significant, and *, **, and *** indicate sig-
nificant differences at levels of p<0.05, 0.01, and 0.001,
respectively.
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Table 5. Nutrient contents in pear leaves under normal and chlorosis conditions

Leaf condition N(%) P(%) K (%) Ca (%) Mg (%)
Normal 2.48+0.138% 0.13+0.051 1.76+0.331 1.02+0.174 0.22+0.053
Chlorosis 2.27+0.260 0.19+0.049 2.03+0.673 0.74+0.225 0.29+0.054

Statistical analysis b * nsS e b

Leaf condition Fe (mg kg") Mn (mg kg™) Cu (mg kg™ Zn (mg kg')
Normal 58.29+12.79 122.07+67.80 5.99+2.84 32.61+£11.20
Chlorosis 38.6549.72 114.75+87.56 9.74+4.21 28.93+7.19

Statistical analysis i * ns.

*Each value represents the mean of 15 replications + standard deviation.
Sn.s. denote not significant, and *, **, and *** indicate significant differences at levels of p<0.05, 0.01, and 0.001, respec-

tively.
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Fig. 3. Comparison of soil and leaves Ca/Mg ratio of pear orchards under normal and chlorosis conditions. *, *** indicate

significant differences at levels of p<0.05 and 0.001.
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