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Influence of Seasonal incidence and Defoliation Degree of Marssonina
Blotch on Fruit Quality and Shoot Growth of ‘Fuji’’/M.9 Apple Tree

Moo-Yong Park”, Dong-Hoon Sagong”*, Hun-Joong Kweon', Yun-Su Do,
Yang-Yik Songl, and Dong-Hyuk Lee’

'dpple Research Station, National Institute of Horticulture & Herbal Science, Rural Development Administration,
Gunwi 716-812, Korea
T echnology Cooperation Bureau, Rural Development Administration, Suwon 441-857, Korea

Abstract. This study investigated the influence of seasonal incidence and defoliation degree caused by Marssonina
blotch (Diplocarpon mali Harada et Sawamura) on shoot growth and fruit quality of ‘Fuji’/M.9 apple tree.
The occurrence of marssonina blotch in Gunwi region was observed from the mid of July 2009, and percentage
of defoliation was about 10% in the end of October. In 2010, that started in the early of June. By the end
of September, percentage of defoliation was 20% and it reached 50% in late October. Secondary growth
of terminal shoot in 2010 was three times as much as that in 2009. In 2009, the soluble solid contents
and the red color (hunter a value) during fruit maturation increased to 13.8 °Brix and 16.2, respectively.
In 2010, the soluble solid content during fruit maturation remained in the 12.1-12.6 °Brix range after early
October, and the red color began to increase after the end of September when the percentage of defoliation
was 20%. As for fruit quality by defoliation degree, the red color decreased when defoliation percentage
of bourse shoot at the end of October was more than 30%. Fruit weight and soluble solids also decreased
when defoliation percentage was more than 50%. Fruit length and diameter of over 30% defoliation treatments
begun to decrease after the middle of August, compared with those of under 30% defoliation treatment.
Photosynthetic rate of the leaves that was located at the secondary growth of bourse shoot was similar to
that of leaves which was located at the middle of bourse shoot. However, the size and the soluble solid
content of fruit were not affected by photosynthesis activities of bourse shoot leaves which was develop
in the secondary shoot growth.

Additional key words: Diplocarpon mali, fruit growth, Malus domestica Borkh., photosynthesis, secondary
shoot growth
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Fig. 1. Changes of accumulated rate of diseased leaf (A) and accumulated rate of defoliation (B) by marssonina blotch at the
‘Fuji’’/M.9 apple orchard in the Gunwi region from 2009 to 2010. Total leaves per shoot were about sixteen by the end of May.

Vertical bars indicate standard errors of five-tree replication.
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Fig. 2. Changes of average air temperature (A), maximum air temperature (B), minimum air temperature (C), and rainfall (D) at
the ‘Fuji’/M.9 apple orchard located in the Gunwi region from 2009 to 2010.

L3} % 7pgeero 717k 24.5°C, 16.9°C, 10.3°C, 637mmo| 9}
3, G m a7t AskelE 20109 (Fig. 1B)ofl+= 242} 23.7°C,
17.1°C, 11.5°C, 985mm=, 2| 117]£-2 20091 o] =¢kx]ak,
Hat7| 2 vatglal, A7) 9 & g vidE
20100] © =QkthFig. 2).

Ayt o2 Al Y8719] Bt 7]&0] 20°C HFo[H A,
Aol W Uss AAFEY dAo] ok o
2 oFgj A 9Jth(Cho, 2009; Kim, 2004; Kim et al., 1998).
2 Aol wredo] Askd 20104 (Fig. 1B)S] 345
B 10971A12] BHit7]&2 Yo 4lshA] ekd 20094
(Fig. 1B)3} =3 chFig. 2A). L2 Hgo] A3d 2010
V(Fig. 1B)¢] 395E 109744 ¥ 52 20099 K o}
350mm A= WoktHFig. 2D). webA 201089 Y A
7F 20093 Eet HFE Z(Fig. 1B)2 20109 9] F 7o
2009 ¥t} Wol(Fig. 2D), 2010:<] ¥ Zgjo] 2009 =
ot o WE3(Fig. 1A), ol H=(9] AAHA o gt 2
AR gbo] A8k WA)7E ek 7] HiE o R A E

otk

Kor. J. Hort. Sci, Technol, 31(5), October 2013

ZAMSILIHO| A|7|E o] Y L Hof M2 MEHIE ME

S 7h A 2009 (Fig. 1B)oll= 64 (6 5¢)
of 28.5cmo| e Atalzrdo] 79 W7 31Y)ol 34.1cm,
8 T(8Y 28YU)ell 36.0cm7HA] AYAFANE, 90U F(9Y
11¢) o]% 2= 37.1em2 AYAFo] HHeh 2ev Jy ¥
3l7F A E 20109(Fig. 1B)ofl= 62 2(6¥ 5%) 29.5cm
ojd Al zA o] 79 F&(79 159)0) 36.9cm7HA] A}
o 5 o 174 159 5E 89 129)7F Aol WEert
84 18UFE thA] Aef7] AlZFste] 84 TH(8Y 26%)0l
423cm, 99 THOY 30Y)0) 45.8cm7tA| A2k 5 Aol H
FStKFig. 3).

2 ZARATO A= 270 B 7Y T o] £ & oA S
oFS=tl, 53] 84 TR ZARL o] o5 Yeio] E7|
A ZFgE 2010 A (Fig. 1B)o] ATAlZ 9] o]apgpo] =Eish
A YebgthFig. 3). o2t $4 HSUEES 3.0% &
L& 7Y JuAEsty A2l 109 o 41x9 Qlo]
100% ZHE 7 25 Hgo] Hal, A2 Hol= A &
309 Hof mE drolslth= H(Kim et al., 2006b)$} H]

St

i

Of



UL 02 HH 7k ol AAE ShE L AR He

=2 v
S WOl Ak, S P13t E3AEY AvE It
2 WolA A TAe] Ao Wadt BesiEo] HaaA]
—g 50 -
o —-O— 2009
~ 45| 2010
=
whd
2
] 40
°
o 35
L
(7]
= 30
£
E 25
(]
-
0L . . . .
06/01 07/01 08/01 09/01 10/01 11/01
Date

Fig. 3. Changes in the terminal shoot length of ‘Fuji’’/M.9 apple
tree at Gunwi region in 2009 and 2010. Terminal shoot length
was checked at two weeks interval from June 5 to October
23 in 2009, and that of 2010 was checked at one week interval
from June 3 to October 28. Vertical bars of 2009 indicate
standard errors of ten tree replications, and that of 2010
indicate standard errors of twenty tree replications. Number
of terminal shoot per tree was 10 shoots in 2009 and 2010.
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Fig. 4. Changes in the soluble solid content (A), titratable acidity (B), fruit red color (C), and starch pattern index (D) during fall
period at the ‘Fuji’/M.9 apple orchard in the Gunwi region from 2009 to 2010. Checking date in 2010 was one day earlier than
that of 2009. Starch pattern index value: 0-6 with 0 = immaturity. The vertical bars in the A and B indicate standard errors
of three-juice replications. The vertical bars in the C and D indicate standard errors of ten-fruit replications. Ten fruit samples
were collected weekly from the outer canopy at 1.3 to 1.5 m height.
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Fig. 5. Changes of fruit length (A) and diameter (B) of different degrees of defoliation caused by Marssonina blotch in bourse
shoot of ‘Fuji’/M.9 apple tree in 2010. Fruit growth was checked at one week interval from June 3 to October 28. Checking
time of defoliation by marssonina blotch per bourse shoot was in the end of October. Vertical bars indicate standard errors

of ten fruit replications.

Table 1. Influence of different degrees of defoliation caused by Marssonina blotch in bourse shoot on the fruit quality of ‘Fuji’/M.9

apple tree in 2010.

Defoliation® Fruit weight Soluble solids content Titratable acidity Fruit red color
(%) (9) (°Brix) (%) (Hunter a value)
0.0-29.9 274 @ 12.2 a 0.34 a 174 a
30.0-49.9 245 ab 11.6 ab 0.33 a 139 b
50.0-69.9 226 b 114 b 0.33 a 13.7 b
70.0-99.9 215 b 113 b 0.33 a 134 b
100 212 b 11.2 b 0.34 a 121 b

“Checking date of defoliation by marssonina blotch per bourse shoot (with average thirteen leaves/bourse shoot) was at the end

of October.

YMeans followed by the same letter are not significantly different using Duncan’s multiple range test, P < 0.05.
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Table 2. SPAD reading value, photosynthetic rate, stomatal conductance and transpiration rate according to location of leaves
in bourse shoot that was damaged by Marssonina blotch of ‘Fuji’/M.9 apple tree in 2010.

Location of leaves SPAD reading

Photosynthetlc ratey

Stomatal conductance’ Transplratlon ratey

in bourse shoot” value (umol-m?2-s™ (mol-m?-s™) (mmol-m?-s™)
25th August

Middle 51.2 a" 124 a 0.40 a 6.56 a
Secondary growth 49.5 a 113 a 0.36 a 6.21 a
29th September”

Middle 51.8 a" 111 a 0.23 a 2.37 a
Secondary growth 50.0 a 10.5 a 0.21 a 2.33 a

*Middle, marssonina blotch was covered a little in leaf surface; secondary growth, Marssonina blotch was not in leaves.

YMeans calculated as average values from 10:00 to 14:00.

*Avg. air temperature range was from 274 to 29.5°C, light level range was from 500 to 1,600 umol-m?-s”

range was from 390 to 400 umol- -mol™.

, and CO; concentration

“Means followed by the same letter are not significantly different using T-test, P = 0.05.

YAvg. air temperature range was from 12. 0 to 18.0°C, light level range was from 600 to 1,300 umol-m?-s”

range was from 400 to 420 umol- mol™.

, and CO2 concentration
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