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Occurrence of White Rust and Growth of Chrysanthemum ‘Baekma’ under
Various Relative Humidity and Temperature Conditions in the Greenhouse
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*Institute of Natural Resources, Mokpo National University, Muan 534-729, Korea

Abstract: This study was carried out to investigate the effect of relative humidity (70, 80, 90, and 95%) and to examine the
interrelationship of temperature (15, 20, and 25°C) and relative humidity (60, 70, 80, and 90%) in the greenhouse on growth
and occurrence of white rust in chrysanthemum ‘Baekma’. The developmental stages of white rust were monitored from the
initial occurrence to sporidium formation in teliospores. When the relative humidity of greenhouse was adjusted to 90% or
more for 40 days, the occurrence rate of white rust, the number of infected leaves, and the number of symptoms per leaf
were more than 97%, 10, and 55, respectively. However, in the treatment with 70% relative humidity, the occurrence rate
of white rust dropped to 30% and only two spots of symptoms were observed with only 1 or 2 infected leaves per plant.
The growth of cut flowers, such as fresh weight and leaf number, was the highest in 70% relative humidity. In the 90% relative
humidity treatment, the first symptom of white spot appeared at 6 days after planting in chrysanthemum infected with white
rust (stage 1), and then after one day, teliospores came out through the epidermal tissue of leaf (stage 2). The telium was
formed with increasing teliospores after 1 to 2 days (stage 3), and then the promycelia developed from teliospores (stage 4).
After a lapse of 4 to 5 days, sporidia formed on promycelia (stage 5). Regardless of relative humidity, white rust did not occur
at all in treatments at 25°C. In treatments at 20°C, the number of sporidia was high regardless of relative humidity, but white
rust did not occur in 60% and 70% relative humidity. As the relative humidity was higher, the number of sporidia and occurrence
rate of white rust greatly increased, but the occurrence rate of white rust decreased to less than 14% in 60% and 70% relative
humidity in treatment at 15°C.
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Coleosporium, Phakopsora 5-0] &42# UthKo et al., 1998).
Puccinia %2 =85 oA 7P 77 2o, 745
W= 0] Z7|=(P. graminis), 55 (P. sorghi), AV
2252 =H(P. sacchari), B3=Y(P. malvacearum), S\Z%=
W(P. carthami)¥} 22 2=t ofu e}, 7|j1Z=(P.
stipa-sibiricae), T} FE=(P. allii), 7 =(P. zoysiae),
S RY(P. iridis), =SHP. horiana) T3} -2 o2zl
= 2 osje 2u 9w, Seluelll 106%0] kelA otk
(Kim, 2001; Kwon and Park, 2003; Lee et al., 2003; Park
and Lee, 2003; Ryu, 2004).
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TR E O] Z7}o)l A HHAY 8} Qlth(Baker, 1967; Dickens,
1994b; Whipps, 1993). S=r o] BHAL xSo= ¢ HIH
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A=, S =719 F2AE W] AT Ao
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and Zadoks, 1973; Uchida, 1982).
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Fig. 1. Daily maximum and minimum temperature in the
greenhouse from 1 May to 9 June.
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Fig. 2. Occurrence rate of white rust in different relative
humidity conditions (70, 80, 90, and 95%) in the greenhouse
growing standard chrysanthemum ‘Baekma’. Legend alphabets
indicate mean separation at p < 0.05 by Duncan’s multiple
range test.
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Fig. 3. Number of leaves infected by white rust in different
relative humidity conditions (70, 80, 90, and 95%) in the
greenhouse growing standard chrysanthemum ‘Baekma’.
Legend alphabets indicate mean separation at p < 0.05
by Duncan’s multiple range test.
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Fig. 4. Number of white rust symptoms in different relative
humidity conditions (70, 80, 90, and 95%) in the greenhouse
growing standard chrysanthemum ‘Baekma’. Legend alphabets
indicate mean separation at p < 0.05 by Duncan’s multiple
range test.
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Fig. 5. Developmental stages of white rust in chrysanthemum ‘Baekma’. A, C, E, G, and I, stereoscopic micrographs; B, D, F,
H, and I, scanning electron micrographs. A, white spot (WS) on leaf in stage 1 at 6 days after treatment; B, penetration
of sporidia (SP) into leaf in stage 1 (x250); C, early telium (TE) of translucent jelly phase in stage 2 at 7 days after treatment;
D, telium and teliospore (TS) from epidermal tissue in stage 2 (x1000); E, developed telium on leaf in stage 3 at 8-9 days
after treatment; F, teliospores in telium in stage 3 (x200); G, combined several telia in stage 4 at 9-10 days after treatment;
H, promycelia (PR) developed from teliospores in stage 4 (x1000); I, white telium covered with promycelia in stage 5 at
14-15 days after treatment; J. sporidia formation on promycelia in stage 5 (x1500).
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Table 1. Effect of different relative humidity conditions (70, 80, 90, and 95%) in the greenhouse on cut flower growth of standard

chrysanthemum ‘Baekma’.

Relative Cut flower Stem diameter No. of Fresh weight of Flower Fresh weight
humidity (%) length (cm) (mm) leaves cut flower (g) diameter (cm) of flower (g)
70 121.1 ab” 55 a 452 a 83.7 a 9.0 a 12.0 a
80 1285 a 5.6 a 40.6 b 83.8 a 9.0 a 10.6 b
90 123.7 ab 53 a 424 b 738 b 8.6 a 10.1 b
95 1181 b 5.5 a 40.2 b 63.1 ¢ 85 a 10.7 b

“Mean separation within columns at p < 0.05 by Duncan’s multiple range test.
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Fig. 6. Number of sporidia of white rust on standard chry-
santhemum ‘Baekma’ leaf in different temperature and
relative humidity conditions in the greenhouse. A, 15°C; B,
20°C; C, 25°C. Legend alphabets indicate mean separation
at p < 0.05 by Duncan’s multiple range test.
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Firman and Martin, 1968; Park and Kim, 1993). T3}, 4-AY
A= 0-30°Co|A] HolslA|ul, A "ol == 13.22°C0)]
W, 9 Hlzxoze YRE 1724700 L& WlolA] 4
Yk shelch. grek 2R} 30°CoA Wops|elehi
25°C oAt A= QS AESFR] Balo] ZAEwR] ekti
&} tHFirman and Martin, 1968; Park and Kim, 1993).
Choi(2001)= E 1o} AAz}e] Hhol W 17°C7} 22
o £ zlelet sk

A% 10]4] Btuo] iRR WAISHE A2 5 72 o]y
o] AJA Y L&} 27F 20-26°C, oF7F 11-14°CE 9-7|(Fig.
DE7T wZel, A= 90% oldolA 97%9] =& i
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Table 2. Effect of different temperature and relative humidity conditions in the greenhouse on days to occurrence, occurrence
rate, and the number of symptoms of white rust in standard chrysanthemum ‘Baekma’ at 20 days after treatment.

Treatment

Temperature (°C) Relative humidity (%)

Days to occurrence

Occurrence rate (%) No. of symptoms/leaf

15 60 10.2 c* 62 e 1.3 d
70 81d 143 d 25 cd
80 64 e 787 b 75 b
90 6.0 e 89.4 a 163 a

20 60 J - -
70 - - -
80 193 a 123 d 1.7 d
90 16.2 b 321 ¢ 43 c

25 60 - - -
70 - - -
80 - - -
90 - - -

)

“Mean separation within columns at p < 0.05 by Duncan
*No infection to white rust.

W dhEo] Aol Z7)31A] ekt AlE 20 4% A Y
L7} 25°C ZANAE AEEr} =rete Sl=Ho] A
& o] HA| gkQtti(Table 2). o]2|gt A= Park and
Kim(1993)%} Firman and Martin(1968)2] d-of| A9} Zro]
25°C ool = HisErt oke YRS FAdo] oA
2t ohje A7t G 98 s 25
7] gjEol Ao wrhE otk Choi(2001)= SEHT} L5
7} 3l uhlo) =5 golo g z8sltty dgg), B
AFOIHE 20°C 270l H TG A2 7H 248742] 7}
ol7} ZL7) QIRKAL, AMIE 90% H2lol A S Mol
32%% S AOoR Hof YRt o] d=y
Ao B Sagt Ao ddEleh 15°Co &= 2719
M $E7} Boss dolx BaE 24l 27 271
ST, W HAEE EUTHFig. 6). ol FEALY| Wold
olo] AAAS] GHE 15°C o] LET} e HEE 8
Fa7) wpRel Aoz BaEg
olo} o] LS} AEEE Fote] Plmn ubge] 2
oJapS v]2)u), Fake] =S o dSHAL WAISH] 9]
3|41 myclobutanil, triflumizole, triadimefon, mancozeb 5-2]
kA& AFESH=1|(Choi, 2001; Priest, 1995; Wang et al.,
2008), A4 o] Lo} 41 Fo] Bakshn ukA) w3}
=7 E*OWEP weba] A W &=7F 20°C ofstolH Al 4
St =2 AZlolls Als71E ol8st AisES 70%

s multiple range test.

% A 2w E}
2= A Yo AEI(70, 80, 90, 95%)S] FaS RAF
5, 25(15, 20, 25°C)9} Ai55x(60, 70, 80, 90%).4
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W AT 107)], W gy WAgT) 5570 oo m
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