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Photosynthetic Rates of ‘Campbell Early’
Organic Grape as Affected by Degree of Leal Spot Disease
Caused by Pseudocercospora vitis
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Park, Sang-Jo - Park, Jun-Hong - Park, Jong-Ho

Grape cultivar “Campbell Early” account for 70% of table grape in Korea and
Leaf Spot Disease caused by Pseudocercospora vitis is one of a major disease in
greenhouse and field grown area during late summer season in both of organic and
conventional grape farm. Leaf spot disease can cause lowing of sugar content in
fruit and vine growth and very difficult to control especially in organic field. Pho-
tosynthesis ability and chemical components are compared between leaf spot disease
infected leaves with degree of necrotic area. With increase of disease necrotic area,
CO, differential value, water use efficiency and CO, assimilation and respiration
ratio are decreased proportionally and on the other hand, stomatal conductance
value is not affected by disease necrotic area. Chlorophyll contents are also
decreased by 50% in heavily infected leaves and imply decrease of chlorophyll
contents is a major source of photosynthesis ability decline. With increase of
disease necrotic area in leaves, total nitrogen and phosphate contents are decreased
and on the other side, total carbon, potassium, calcium and magnesium contents
are increased. From this research, we can infer that not only chemical control
program is important in control of leaf spot disease but also fertilizing program is
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significant especially in organic agronomical control of fungal disease in grape
cultivar “Campbell Early”.
Key words : grape, leaf spot disease, photosynthesis, Pseudocercospora vitis
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Fig. 1. Daily temperature (C) and relative humidity (%) in cordon of grape from 1 July
to 31 Aug. during the symptom of grape leaf spot disease develop.

o
ox
AN

ol 53" U s 4= thA] Universal Leaf Cuvette Windowoll HEH 9]
A FEAol SAHE I AHo] 23H e FETS VIR 2o A
ofo] 2k~ E o] &3l 1~5T o] AXYHE AFPHE o] 53 T FFAdo] FH
Jo| s A] Assess 2.0 EZZ13(The American Phytopathological Society, 2008)<
o oAl A WA AES ZAlStY] AR Sy aEE FEA8 dHTAE
o PRtEAEo] A o Age A T4 Az E} A Ede 5
Ao ARE-3FA T

A A FFAH =574719 Leaf Cuvette U529 259 ¢ 25+ 28-29CHoH
,9] F 5 290+10 mg L', PAR (Photosynthetically Active Radiation) external valuet:= 200~

o o

He

o
g oy

0y

QL

I e A e
U[om

H ooxr M oob
QL

% A

Q
o



EEZATIY Wsze] AWAe AY1ER0] FHABA v 9 777

250 (umol m? s')2] ZFHoIRNS™ CO, reference, H,O reference ~L2]3L Light Source:
ambient2 A 0.2 ZA st =A 3T
BEE 54 F =99 A= ot e 2ok
CO.d : CO, Differential (umol mol™) ; 71F7]9} £417] CO, T=2t
A : Assimilation/Respiration (pmol CO, m?s?), CO, SF&/ZF&
: Stomatal conductance (mmol H,0 m’s™), 7] & A==

WUE : Photosynthetic water use efficiency (mmol CO, mol! H,0), 334 & A

ofo
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el 24 w2 EY 8 A=A EAHNIAST, 2000)° Ft] A5

24N Az & E4E ARE AP Ea8
(HClo4:H2so4=10:1)gi 24 Bllsld FH A Kjeldahl® (NIAST, 2000)2.2, F&EA4HS
Lancaster &2, 71 9] X|&AFolL3 A& FI AR 5L YATHEFEAHNIAST
(2,000), AAnalyst 300, Perkin-Elmer, Norwalk, USA)S.2 EAJ3}%t}.

o

20159 849 T AMFHH o] WG XA s FALE AT v
Assess 2.0 2 13(The American Phytopathological Society, 2008)2 ©]-&3}4] 0, 1~5, 6~10,
11~20, 21~40, 41~70%2] 6@A2] HHIMHAEZ BE/73 S £= U | g 80% oHE &
B 50 mLS FH7ste] 9hxpAP O A ol & O:]-»}Z](Whatman No. 3, Sigma-Aldrich, USA)Z
o] 7}3t thg Y4E-2]7](1236R, Labogene, Seoul, Korea)Z 10,000 rpm o2 5E7F A&
g & 45 WS UV-visible spectrophotometer (Cary 300, Varian Inc., CA, USA)Z 33 o]
645 nm, 663 nmoA FFEE SAHSIY FEL FHES ZASIATH

AE 4 32 Chlorophyll a, Chlorophyll b, Total Chlorophyll2 ZAFSIH =6l Arnon
(1949)7} Hiscox and Israelstam (1979)2] WH-& o]&3lo] ofeje} o] ALtalSith

Chlorophyll a (g kg') = (0.0127 x A663) - (0.00269 x A645)

Chlorophyll b (g kg') = (0.0229 x A645) - (0.00468 x A663)

Total chlorophyll (g kg') = (0.0202 x A645) + (0.00802 x A663)

A663 : T 663 nme] &%

A645 : 37 645 nm®] F%F
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CO, Differential (CO,d, pumol mol”, 7]F7]1¢} £47] CO, F=3}), Assimilation/Respiration
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Fig. 2. CO, differential value (differential between reference CO, and analyzer CO, con-
centration) during photosynthesis to necrotic leaf area of grape leaf spot disease
on grape cv. Campbell Early. Each data point consists of a single measurement on
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an individual leaf with each necrotic leaf area in the field. Solid lines correspond
to the curves of best fit for pooled data from trials. There was significant relation-
ship between CO, differential value and necrotic leaf area (R?=0.43, P<0.01).

AA AEA o TFH CO, 532 A value (CO, Assimilation/Respiration, pmol CO,
m?s'; CO, FF&/EFE) (Fig. 3)= T8 YolAE 193 umol m?s™ X 183 70%2]
WA A EN = 42 umol m?s' 2 WA A Eo] FUlo WElA A valuets fFolFoE 7t
SFATHR’=0.41, P<0.01). ¥ A7 LT FFHSA7I(CIRASI)E AHESH EFHE
A (Blueberry Leaf spot diseases)oll tgt 17 (Roloff and Scherm, 2004)°l| 4 F4+
L2498 YollA 9~10 pmol m*s! HE FX¢} nlwa] £ uf % Yo AE 10.1~41
umol m’s! AEE X & ¢l CO, FFFe] EFMET 3 55 ¢ F Ath
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Fig. 3. A value (CO, assimilation/respiration, umol CO, ms™) during photosynthesis to
necrotic leaf area of grape leaf spot disease on grape cv. Campbell Early. Each
data point consists of a single measurement on an individual leaf with each
necrotic leaf area in the field. Solid lines correspond to the curves of best fit for
pooled data from trials. There was significant relationship between CO, Assimila-
tion/Respiration and necrotic leaf area (R?=0.41, £<0.001).
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Fig. 4. Stomatal conductance (mmol H,0 m™s™) in relation to necrotic leaf area of grape
leaf spot disease on grape cv. Campbell Early. Each data point consists of a
single measurement on an individual leaf with each necrotic leaf area in the field.
Solid lines correspond to the curves of best fit for pooled data from trials. There
was no significant relationship between leaf conductance and necrotic leaf area
(R?=0.02, P<0.146).
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Fig. 5. Photosynthetic water use efficiency (WUE value) to grape leaf spot disease on
grape cv. Campbell Early. Each data point consists of a single measurement on
an individual leaf with each necrotic leaf area in the field. Solid lines correspond
to the curves of best fit for pooled data from trials. There was significant
relationship between Photosynthetic water use efficiency and necrotic leaf area
(R2=0.29, P<0.001).
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Table 1. Chlorophyll contents of grape cv. ‘Campbell Early’” in each degree of necrotic area

caused by Pseudocercospora Vitis

Chlorophyll (mg kg, as dry wt.)

Total

46.1°

40.8°

425"

34.6°

34.7°

21.3¢

a/b ratio

3.75°

3.12°

3.43°

2.89°

3.38*

3.35°

9.7

9.9

9.6"

8.9

7.9%®

4.9°

3647

30.9%

32.9%®

25.7¢

26.7%

16.4°

Degree of necrotic area (%)

1~5

6~10

11~20

21~40

41~70

T Values followed by the same letter within a column do not significantly differ at DMRT (P =0.05).
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Fig. 6. Chemical composition of Pseudocercospora vitis (grape leaf spot disease) infected
leaves (T-N (%): total nitrogen, T-C: total carbon, C/N ratio: carbon to nitrogen
ratio, K-0O: potassium oxide, P,Os: phosphate, CaO: calcium oxide, MgO: magne-
sium oxide, Fe: iron).
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