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Causes for Abnormal Leaf Chlorosis in Chinese Jujube (Zizyphus jujuba Mill.)

Jae-Seog Lee*, Jung-Min Lee, Jae-sik Jung, and Young-Sun Lee

Faculty of Life Resource, Catholic University of Taegu, Kyongsan, Kyungbuk 712-702, Korea
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ABSTRACT Recently, abnormal leaf chlorosis has been observed in jujube trees of the major production area in
Kyongbuk province. To determine possible causes for the observation, physico-chemical properties of the orchard soil
and nutrient contents in the jujube trees were investigated. The chlorosis symptoms were categorized into three types
based on the site of chlorosis initiation; leaf center, petiole, and intravein. Of the three, leaf center chlorosis was the
most common. The symptom occurred more frequently in lhyeon, Gyuam, and Geugrag soil series with previous
history of apple orchard. In general, the soil and the tree showing leaf chlorosis had lesser nutrient contents than
normal except P, Fe, and Zn. In particular, Mg contents in leaf, branchlet, and fruit of the tree were as much as 4
times lesser than those in normal tree; the soil also had 7.8 times lesser Mg contents. The results indicate that the
abnormal leaf chlorosis in jujube tree may be caused by nutrient deficiency in soil and could be cured by proper

fertilization.
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Fig. 1. Types of leaf chlorosis in jujube in comparison with normal lesf.
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Table 1. Physico-chemical properties of soils from jujube orchards.

pH oM P20s K Ca Mg Fe Mn Zn Cu B
Orchard 4 y ; .
(1:5) (9-kg) (mg -kg') (cmol - kg*) (mg -kg™)
Normal® 5.6a" 1.08a 425h 0.66a 4.7a 1.26a 193b  56a 4.9a 6.14a 0.82a
Abnormal’ 5.0b 0.85b 645a 0.68a 3.7b 0.16b 244a  42b 6.8a 514a 0.73a
*Normal : normal orchard.
YAbnormal : abnormal orchard showing early leaf chlorosis.
“Mean separation within columns by LSD test at P<0.05.
Table 2. Ratio of inorganic nutrients in soils from jujube orchards.
Orchard P/Ca Ca/Mg Mg/K P/zn P/Cu P/Fe P/Mn Zn/Fe Mn/Fe Cu/Fe
Normal® 52.9p 3.7b 191a 28.6b 29.7b 2.8a 8.4b 0.04a 0.4a 2.8a
Abnormal” 181.2a 23.1a 0.24b 71.8a 92.3a 2.6a 14.1a 0.03a 0.2a 2.6a

*Normal : normal orchard.
YAbnormal : abnormal orchard showing early leaf chlorosis.
*Mean separation within columns by LSD test at P<0.05.
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Table 3. Occurrence frequency of the abnormal leaf chlorosis
according to soil series.

Soil series  Occurrence frequency” Apple orchard used before’
Ihyeon ++++ )
Gyuam +++ )
Jungdong + -
Hwangryong ++ -
Geugrag +++ )
Hwadong + -
Taegu + -

“4+++4+ :profound; +++ : severe; ++ : moderate; + : mild.
YO :used; — :not used for apple orchard before.
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Fig. 2. Seasonal changes of nitrogen contents in leaves of
jujube trees.

0.5
—~ 0.4 T Onormal
2 D abnormal
9 0.3 ‘
‘g T
£ 02
8
-
(o)}
2 0.1 ‘
0.0 ==l —
Leaf Branchlet Furit

Fig. 3. Magnesium contents in individual organs of jujube trees.
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Table 4. Seasonal changes in boron contents (mg - kg") of
different organs of jujube trees.

Organ Orchard Aug. 20 Oct. 15
L eaf Normal® 50.0&" 43.3a
Abnormal’ 43.9b 46.7a
Branchlet Normal 26.3a 17.9b
Abnormal 22.1a 24.0a
Fruit Nomal 24.2a 17.2a
Abnormal 21.6b 11.9a

*Normal : normal orchard.

YAbnormal : abnormal orchard showing early leaf chlorosis.
*Mean separation within columns for each organ by LSD test at
P<0.05.

Table 5. Seasonal changes in zinc contents (mg-kg™) of
different organs of jujube trees.

Organ Orchard Aug. 20 Oct. 15
Normal® 92.0d" 69.0a
Leaf
Abnormal” 50.7b 26.0b
Normal 3l.7a 35.6a
Branchlet
Abnormal 18.8b 17.6b
_ Normal 30.7a 25.8a
Fruit
Abnormal 22.7b 6.3b

"Normal : normal orchard.

YAbnormal : abnormal orchard showing early leaf chlorosis.
*Mean separation within columns for each organ by LSD test at
P<0.05.



Table 6. Ratio of mineral nutrient in norma and abnormal
leaves of jujube trees.

Leaf P/Ca P/Zn Mn/Fe Zn/Fe
Normal® 1,093b* 40b 1.76a 1.23a
Abnormal” 2,270a 107a 1.47b 0.61b

*Normal : normal leaf.
YAbnormal : leaf showing early chlorosis.
*Mean separation within columns by LSD test at P<0.05.
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