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* Botrytis cinerea

Effects of pre-harvest application of different nitrate to ammonium ratios.and calcium levels
on susceptibility of cut rose flowers to gray mold caused by Botrytis cinerea
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Table 1. Relative virulence of various isolates of Botrytis cinerea, the causal agent of rose

gray mold
ol aile Syl e i Combae Gl 5l 5550 Sy sl ol slen D58
(I;?;ite bl (AUDPC rate) (5 Lo Lo er Sspcsl  (Virulence)
(Geographic -1 ¢ &
locagtioi) (% day™) S8
(Days required for
100% petal necrosis)

Ay Dezful 475 A 57 D High

Ag Dezful 394 B 6.7 CD High

Ao Dezful 41.1 B 7.7 BCD High

Ay Dezful 289 C 8.0 BCD Moderate
Ay Mahallat 236 C 8.0 BCD Moderate
As Mabhallat 29.04 C 8.7 BCD Moderate
Ay Dezful 2741 C 8.0 BCD Moderate
A Dezful 16.8 D 9.7 ABC Low

Aj Lahijan 11.8 DE 10.7 AB Low

Ag Dezful 10.6 E 10.7 AB Low

A, Lahijan 30 F 127 A Very low

Analysis of variance
Source of variability F Probability
Isolate No. wE

Ll Ao s o CEMJJ Dl e Bl BB G ja s alie PPN Wy

ALSD 0 5a30)
“Means in each column carrying the same letter are not statistically different at a =0.05 (LSD
Test).
** Signi
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Fig. 1. Correlation between days required for obtaining 100% petal necrosis and relative virulence using
different isolates of Botrytis cinereaon rose flower
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Table 2. Effect of isolate and inoculum concentration on disease severity of rose gray mold as

expressed by area under disease progress curve (AUDPC)

alis [GIC PR LV NG WS
Isolate No.
solate INo. (5)"“':4.
AUDPC rate (% day™)

Ag 279 A"
Ay 282 A
A, 26.8 AB
A 21.3B
Aq 35C

(H&:&)))M‘))le

Spore concentration (spore ml D)

10? 59C
10* 17.3B
10° 414 A

Analysis of variance

Source of variability F Probability
Isolate No. ok
Spore concentration Hk
Isolate No. x Spore concentration Hok
Ll o s gy i 3l e OVl JBL Dt a3 alie g L L SOLST

ALSD 0 5a30)
* Means in each column carrying the same letter are not statistically different at o =0.05 (LSD
Test).
** Sjoni
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Table 3. Interaction effects of isolate and inoculum concentration on disease severity of rose

gray mold as expressed by area under disease progress curve (AUDPC)

(H&:ﬂ)})w'))wl@lﬁlﬁ

Spore concentration (spore ml™)

107 10* 10°
ol éjhﬁ@fiﬁdmﬁj@w
Isolate No. AUDPC rate (% day™)
Asg 100E 265C 473B
Ay 5.3 FGH 27.0C 522 A
A, 5.1 FGH 229D 524 A
As 6.0 FG 7.7 EF 50.4 AB
Ag 3.1 GH 25H 4.7 FGH

(LSD 0 g031) il o o> gy pebane 3Gl i Bst| AL alie g L Loy L
*Mean carrying the same letter are not statistically different at P<0.05 (LSD Test).

30 J8 pedS 5 05558 e

5 Ble IS 0355 Slsime Sl e e Jslme 03 sl chile 415
baglie 53 5l Glei mimdarle 5 oo Jds @ die ol (8 Jo) A5 S
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5 SIS 55 O3 ey ol L (Lorenzo et al. 2000; Rothstein & Cregg 2005)
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.(Woodson & Boodley 1982; Nielsen & Starkey 1999; Rothstein & Cregg 2005)
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Table 4. Nitrogen and calcium concentrations in the different parts of rose flower as affected

by different nitrate to ammonium ratios and calcium levels in nutrient solution

oozl 4 Dl e 03855 CV“‘J‘S
Nitrate to ammonium ratio Nitrogen alcium
(mg g™
root stem leaf petal root stem leaf petal
100/0 235A" 16.2 B 357B 18.8 A 98A 54A 85A 099A
75125 255 A 173 B 379 A 193 A 7.0B 4.8 A 7.6B 0.84 B
50/50 249 A 184 A 385 A 199 A 4.0C 4.7 A 59C 0.55C
Ve k) oS B
Calcium concentration (mM)
1.6 247 A 169 A 375 A 19.7 A 54B 48 A 6.5B 0.68 B
4.8 245 A 17.6 A 373 A 19.0 A 85A S51A 81A 090A
Analysis of variance
Source of variability F Probability
Nitrate to ammonium ratio n.s. *x *ok n.s. *ok n.s. *ok **
Calcium n.s. n.s. n.s. n.s. *ok n.s. *ok wok
Nitrate to ammonium ratio x n.s. n.s. n.s. n.s. *ok n.s. n.s. *x
Calcium
J;il{dAva);@cla.,.ﬁ)\;&”g_é)t}\Jél_é;)};djmﬁ@l.iﬁng_é)fl{%l:ﬁ*
(LSD 4031

*Means in each column carrying the same letter are not statistically different at P<0.05 (LSD
Test).
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Petal's Ca concentration (mg g™)
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Fig. 2. Interaction effects of different nitrate to ammonium ratios and calcium levels on Ca concentration of root (A) and

Petal (B) of rose flower.
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Table 5. Effect of different nitrate to ammonium ratios and calcium levels on disease severity

of rose gray mold as expressed by area under disease progress curve (AUDPC)

(means of two sampling dates).

oozl 4 Dl Cas e pyebos
Nitrate to ammonium ratio sl b S
AUDPC rate (% day'l)
100/0 214C
75125 254 B
50/50 31.6 A
Y 90 dlfp) (,»JS cble
Calcium concentration (mM)
1.6 29.1 A
4.8 23.2B
Analysis of variance
Source of variability F Probability
Nitrate to ammonium ratio wok
Calcium Hk
Date n.s.
Nitrate to ammonium ratio x wok
Calcium
Nitrate to ammonium ratio x n.s.

Calcium x Date
LSl o Ao = Cla.,. 03 ols g O] BB D s wlde B > L e Slet
(LSD 4030

*Means in each column carrying the same letter are not statistically different at p =0.05 (LSD
Test).

BERS T g S U PE T A d> o e 4 B cinerea lau g L’f;}ﬂ Lol

(Elad 1997) 35& 5l Ay A3, 5 Olgee 3L s 4y 358 S50 31 |3 A, JJ_KCJM
S Jsbe dlasl 53 Dl sll 4 e el w0 5 G dS S
il 4 e A e sl ) s BB L 5 edd WS IS s o e 45 (Marschner 1995)
@ dshe 31 ole slse il Jal 5 e 3 5 S e ) s S KIS (Solew
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5 edd syl Siler Ul 4 e (Simon, 1978) S S mhau 5 Sl gl
Volpin & Elad, ) a3 s 53 S lew slastl 55 358 51 18 Ad, ol p |y i T olS 5
Ly O 55 5 Johor o)l plSomal [2alS S5 0 b 51 (19915 Elad & Evensen, 1995
Ly edd A & (Liptay & Dierendock, 1987; Hammer & Evensen, 1994) S sles JJ
S AS o gl 3 SIS 3L s w4 Sl ool ri a8 358 ¢l 2 L e B. cinerea
238 o Jae Ll i Gop e g 55 Golen ares 4 e Juld ol 4 pazs
sliaslis (glew i 5 SIS V.MJS;,.H& o (P=078) Jls jss 5 e u‘<:“”‘“'“ 39
i il ol ! (7 JS08) ol 35 IS (6 58Sl SSELeaipialS oS e
LS b L le pl @ Caslie Slea il anig pedST T s sl ol

(Volpin & Elad 1991; Elad & Volpin 1993)

30
. y =-21.716x° + 19.27x + 19.26

25 | . r* = 0.78; P< 0.05
"->-
©
B 20 -
[
(6]
o 15
[a]
=2
<<

10 -

5 T T T T
0.4 0.6 0.8 1 1.2 1.4

Petal's Ca concentration (mg g™)

Bonytis cinerea 3| iU (g Sl uﬁsdngjjﬁwwjdﬂfwgﬁbmﬁw—rd@
Fig. 3. Correlation between Ca concentration in petals and susceptibility of rose flowers to gray mold

disease caused by Botrytis cinerea.
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Table 6. Interaction effects of different nitrate to ammonium ratios and calcium levels on susceptibility of

rose flower to gray mold as expressed by area under disease progress curve (means of two sampling dates)

(Y o k) S e ale
Calcium concentration (mM)
1.6 4.8
paesel & S o E o o 25 ol
Nitrate to & i ti
1trate to ammonium ratio 6)[.«.3.3
AUDPC rate (% day™)
100/0 27.4 C* 154E
75125 28.0 BC 22.7D
50/50 319 A 31.3 AB

(LSD (5030 Ll o Aoy g o 03 1 re DM B bt Sy L e SSL”
*Means carrying the same letter are not statistically different at P<0.05 (LSD Test).
Gl o e Ogzmen i ple Bl w s sl 3 s e IS olen d i3S L

Ll o Jpsanil o pdliClerl lay J 385 lp aog 4d8 5 A8 lesbes
LS s Gl daindsles s s oyl amm s 5 ed Cusby asgd (G0 Ol e
IS 55 bl Jpol SIS Ciligy @ 4z 5 5 Sl oS 5 Jse plerd p e S ool

spd a4 gl e o s (len pl o sllae
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