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Effect of Magnesium deficiency on Chlorosis and Fruit Quality of Grapevine
Taehyun Chang (Division of Ecology and Environmental system, College of Ecology and Environmental Science,
Kyungpook National University, Sangju 741-711, Korea)

ABSTRACT: Grape fruit quality can be deteriorated with leaf chlorosis caused by magnesium (Mg)
deficiency during fruit coloring season in several grapevine varieties. The occurrence of leaf chlorosis and
soil Mg states for four grapevine varieties (Campbell Eally, Muscat bailey A (MBA), Sheridan, and Kyoho)
in the vineyards of Gyeongsan and Youngcheon were surveyed. The relationships between leaf chlorosis
and fruit qualities were also investigated. Leaf chlorosis was more widely found and the symptom was
stronger in Campbell Eally in comparison to the other varieties. Sugar content and Hunter values (L, a, b)
of grape fruit were significantly lower in the trees of chlorosis when compare to healthy grapevine trees.
Soil Mg contents in the vineyards where leaf chlorosis was found were lower than the optimum level for
grapevine. Also Mg content in the petioles of chlorosis grapevines was significantly lower than healthy
grapevines. Application of Mg through foliar spray and soil fertigation was quite effective in correcting
deficiencies of Mg in grapevine. Proper management of soil Mg availability and K/Mg ratio is strongly
recommended to prevent Mg deficiency in grapevine.

Key Words: Grape, Chlorosis, Magnesium deficiency
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Fig. 1. Characteristics of leaf chlorosis symptom and fruit color caused by magnesium deficiency in grapevine varieties.
A: Kyoho, B: Sheridan, C: Campbell Early, D: Muscat Bailey A, F: Fruit of healthy tree (left) and Mg-deficiency tree

(right) of Campbell Early, G: progress of chlorosis.
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Fig. 2. Comparison of Mg-deficiency severity among grapevine varieties by visual diagnosis at late August, 2007. Green:
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Table 1. Qualities of grape fruit sampled from healthy trees and leaf-chlorosis trees of Campbell Early variety. Fruits
were sampled at 30 Aug. 2007 in vineyards of Gyeongsan

Tree Sugar content Acidity Bri;a/tfcizfity
Brix %
Healthy 144 a" 0.10 b 144
Chlorosis 134 a 0.15 a 89.3

"Mean separation within columns by Duncan's multiple range test at P<0.05.

Table 2. Comparison of grape fruit color measured by Hunter values. Fruit samples were collected in late Aug. 2007

Hunter value

Grapevine variet Tree
P Y L a b

Healthy 266 b’ 18 b 31b

Campbell early s
Chlorosis 272 a 41 a 2.6 a
. Healthy 355 Db 0.6 b -53 a

Muscat Bailey A i
Chlorosis 51.7 a 32 a 31 a

"Mean separation within columns by Duncan's multiple range test at P<0.05.
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Fig. 4. Relationship between leaf color (SPAD) and Fig. 5. Relationship between leaf color (SPAD) and
Hunter L value of fruits in Muscat Bailey A variety. sugar content of fruits in Campbell Early variety.
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Table 3. Soil chemical properties in the vineyards of four different varieties. For each variety, soil samples were collected
from vineyards where healthy and chlorosis trees were found

Variety Sample ol\;«[gtatr:rc (LSPII:IIZO) Tcl)\tTal K Exchangeg:le cation .
g/kg g/kg - cmol./kg -

Campbell Early healthy 2738 52 a 42 23 a 32 a 19 a
(Gyeongsan) chlorosis 26.4 46 b 4.6 24 a 29 a 13 b
Kyoho healthy 248 52 a 3.8 29 a 29 a 16 a
(Gyeongsan) chlorosis 263 50 a 4.1 26 a 27 a 11b
Sheridan healthy 26.4 54 a 3.8 24 a 25 a 15 a
(Youngcheon) chlorosis 252 45 b 35 25 a 23 a 09 b
Muscat Bailey A healthy 25.5 55 a 3.7 20 b 23 a 17 a
(Youngcheon) chlorosis 26.2 42b 35 23 a 23 a 07 b
Optimum range f 20-30 5.5-6.5 - 1.5-2.5 - 1.5-2.0

Mean separation between soils of healthy and chlorosis trees in each cultivar by Duncan's multiple range test at P<0.05.

TRobinson et al.”® and Dami et al.”?
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Table 4. Nutrient contents in petioles of grapevine sampled in late Aug. 2007. For each variety, leaf samples were
collected from vineyards where healthy and chlorosis trees were found

Variety Sample Total N K Ca Mg K/Mg Ratio
Campbell Early healthy 255a' 198 a 132 a 031 a 5.7:1
(Gyeongsan) chlorosis 249 a 202 a 1.05 a 0.16 b 11.2:1
Kyoho healthy 2.63 a 2.04 a 0.99 a 0.33 a 2.0:1
(Gyeongsan) chlorosis 1.74 b 210 a 1.16 a 019 b 11.1:1
Sheridan healthy 258 a 1.88 b 1.34 a 0.30 a 57:1
(Youngcheon) chlorosis 1.15 b 214 a 148 a 0.16 b 13.4:1
Muscat Bailey A healthy 195 a 201 b 2.05 a 0.26 a 6.7:1
(Youngcheon) chlorosis 143 a 224 a 1.19 a 0.08 b 16.0:1
Optimum rangef 0.9-1.3 1.5-25 1.2-1.8 0.26-0.45

"Mean separation between leaves of healthy and chlorosis trees in each cultivar by Duncan's multiple range test at

P<0.05.
TRobinson et al.'”” and Dami et al.”?

Table 5. Mineral contents in petioles after application of magnesium compounds on Campbell Early variety

Treatment " p Ca Mg IEQZI(?
Y%
Non-treated 037 a' 1.50 ab 1.63 a 018 b 8.3
MgNOs (I) 042 a 142 ab 1.60 ab 0.21 ab 6.8
MgNO; (F) 041 a 1.52 ab 145 ¢ 0.28 ab 5.4
MgSOs (I) 043 a 1.47 ab 1.51 abc 0.28 ab 5.3
MgSO, (F) 041 a 1.49 ab 1.49 bc 0.29 a 5.1
MgNO; + H3PO4 (F) 0.32 a 1.56 a 1.47 be 0.30 a 52
MgSOs + HsPOy (F) 0.44 a 157 a 1.59 ab 0.30 a 52

"I: soil application with solution and F: foliar application

Mean separation within columns by Duncan's multiple range test at P<0.05
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