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Abstract

Lin, C. Y., K. S. Chen, Y. S. Hwang , H. L. Lo, and C. F. Hong. 2016. Effect of neutralized 
phosphorus acid on powdery mildew and fruit quality of muskmelon (Cucumis melo L.) in 
greenhouse. J. Taiwan Agric. Res. 65(3):261–268.

Greenhouse-grown muskmelon (Cucumis melo L.) is one of the most high value fruit crops in Tai-
wan. Powdery mildew, caused by Podosphaera xanthii, can infect leaves and vines of muskmelon and 
result in huge loss of quality and yield. In this study, the efficiency of two concentrations (1 and 2 
g L-1) of neutralized phosphorus acid (NPA) applied at two spraying schedules (7- and 14-day intervals) 
on controlling powdery mildew were compared with triflumizole and a water control in greenhouse. 
Disease severity of powdery mildew among different treatments were evaluated every 7-d after fruit set. 
The fresh weight of fruit, flesh thickness and total soluble solid content were evaluated as fruit quality 
index after harvest. When NPA was applied at a 7-d interval, the efficiency on controlling powdery mil-
dew were not significantly different (P = 0.05) with triflumizole. In contrast, when NPA was applied at 1 
g L-1 at 14-d interval, the disease severity was not significantly different with the non-treatment control. 
Overall, the 7-d spraying schedule has a better control on powdery mildew no matter what concentration 
of NPA was applied. In the fruit quality analysis, NPA sprayed at 2 g L-1 at 14 days and 1 g L-1 at 7 days 
significantly increased the fresh weight of fruits when compared with untreated control. However, there 
was no significant differences (P = 0.05) between treatments on the flesh thickness and total soluble 
solid content of muskmelon except for applying NPA at 2 g L-1/14-d in the second trial. 

Key words: Cucumis melo L., Muskmelon, Neutralized phosphorus acid (NPA), Powdery mildew, 
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INTRODUCTION
Greenhouse-grown muskmelon (Cucu-

mis melo L.) is a high value crop in Taiwan. 
Powdery  mi ldew,  caused  by  Podosphaera 
xanthii (Castag.) Braun & Shishkoff, is a ma-

jor disease which can infect leaves, vines and 
decrease the fruit quality and yield in musk-
melon production (McCreight et al. 1987). In 
most cucurbit crops, application of fungicides 
is the major practice for managing powdery 
mildew (McGrath 2007). In recent years, many 
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studies are seeking alternative methods for 
managing powdery mildew due to increasing 
concerns of environmental sustainability, food 
safety, and necessity to reduce the application 
of fungicides (McGrath 2001; Mkhize et al . 
2013). Several alternative methods have been 
reported effectively control of the powdery 
mildew on cucurbit in greenhouse and applica-
tion of phosphorus salts is one of the methods 
(Keinath & DuBose 2012). Phosphorus acid 
has been found to induce resistance of crops 
and has been used for protecting plants against 
several plant pathogens (Guest 1984; Panicker 
& Gangadharan 1999).

Phosphites is an alkali metal salt of phos-
phorous acid which is also a source of plant 
phosphorus nutrition or an agricultural fungi-
cide (McDonald et al. 2001). Recent research 
showed that phosphites or phosphorus acid 
confer induced resistance in plants and pro-
vide systemic protection against many plant 
pathogens (Choudhary et al. 2007). Some stud-
ies showed that phosphites confer resistance 
against Phytophthora infestans and Fusarium 
solani  in potato (Lobato et al .  2008). Other 
reports also demonstrated the efficiency on 
controlling powdery mildew by foliar sprays 
of phosphate salts on different crops, such as 
cucumber (Reuveni et al .  1996),  nectarine, 
mango, and grapevines (Reuveni & Reuveni 
1995).

Defense mechanisms of crops conferred 
by phosphites includes direct and indirect path-
ways. High level concentration of phosphate at 
the infection site could directly reduce fungal 
growth (Smillie et al. 1989). Indirect pathway 
is the stimulation of systemically acquired re-
sistance and prevention of infection by fungal 
pathogens (Percival et al . 2009; Bock et al . 
2012). Furthermore, several studies indicated 
the production and accumulation of phenolic 
compounds and phytoalexin which can reduce 
disease severity (Saindrenan et al. 1988; Danie 
& Guest 2006). The control of Phytophthora 
disease in avocado and pineapple, potato tuber 
rots, and maize downy mildew were demon-

strated related with the accumulation of pheno-
lic compounds after application of phosphorus 
acid (Pegg et al. 1990; Panicker & Gangad-
haran 1999; Johnoson et al. 2004). Application 
of phosphites can also increase pectin content 
in periderm and cortex tissue in potato tubers 
(Olivieri et al. 2012). On cauliflower, potas-
sium phosphonate can activate β-1,3-glucanase 
and induced localized resistance to downy mil-
dew (Bécot et al. 2000). 

However,  concentrat ions and spraying 
schedules of phosphites may affect their ef-
ficiency against diseases as well as the growth 
of crops (Bock et al .  2012). Previous study 
showed  tha t  app l i ca t ion  o f  phosph i t e s  a t 
least three times could offer better protection 
against apple and pear scab (Percival et al . 
2009). Also, different concentrations of phos-
phites showed different growth inhibition on 
potato pathogens (Lobato et al. 2010). In con-
ventional practice, muskmelon is cultivated on 
the ground in fields (Ibarra et al. 2001). In or-
der to produce high quality muskmelon, green-
house production technology has been widely 
applied (Rodriguez et al .  2007; Cantliffe et 
al .  2009). In Taiwan, vertical cultivation of 
muskmelon in greenhouse creates a high plant-
ing density and low ventilation environment 
in which muskmelon is very susceptible to 
powdery mildew (Wang et al. 2004). Applica-
tion of phosphorus acid maybe an alternative 
option to reduce the loss caused by powdery 
mildew in greenhouse-grown muskmelon and 
to reduce the application of fungicides. How-
ever, information on effective concentrations 
of phosphorus acid and spraying schedules is 
still limited. Also, most studies only focused 
on evaluating the efficiency of disease control 
but ignored the effect of phosphorus acid on 
fruit quality. The objectives of this study are: 
(1) to evaluate the efficiency of different treat-
ments of neutralized phosphorus acid (NPA) 
on controlling powdery mildew, and (2) to in-
vestigate the fruit quality of muskmelon after 
application of NPA under vertical cultivation 
model in the greenhouse.
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MATERIALS AND METHODS
Variety and cultivation of muskmelon

Two trials were conducted in the green-
house at Fengshan Tropical Horticultural Ex-
periment Branch, Taiwan Agricultural Research 
Inst i tute,  Kaohsiung City,  during the 2009 
and 2010 fall growing seasons, respectively. 
Muskmelon (Cucumis melo  L.)  cv.  ‘Honey 
world’ seeds used in this study were obtained 
from Know-You Seed Co. Ltd., Taiwan. Seeds 
were sown in 50-well pots (4.5 cm diameter 
per well) containing peat moss for 25 d. Then, 
seedlings were transplanted to cultivation con-
tainers (8 m in length, 30 cm in width and 30 
cm in depth). In each container, peat moss and 
coconut fiber were mixed (1 : 1; v/v) as cul-
tural substrate. Two containers were laid side 
by side and set up 30 cm above ground. Plant 
density was 7.4 plants m-2 with 45 cm between 
plants and 30 cm between rows. Vertical trel-
lis was used for vine growing. Top leaves and 
shoots of the main vine were trimmed when 
the plant has more than 30 internodes. Only 28 
leaves were retained during fruit development 
and secondary vines grew between 13th to 16th 
nodes of the main vine was kept for the fruit 
set. After successful fruit set, only one fruit 
per plant was developed and secondary vines 
without fruits were trimmed off. To fertilize the 
plants, Yamazaki nutrient solution was applied 
in the dripping irrigation system during the 
growth period of both trials (Yamazaki 1982). 
In the 2012 trial, 200 g of biotech organic fer-
tilizer No.1 (Taiwan fertilizer Co. Ltd., Taiwan) 
was applied before planting and blooming. To-
tal cultivation period was 85 d since seeds were 
sown and the fruit development period was 42 d 
after hand pollination.

Effect of neutralized phosphorus acid 
on powdery mildew 

The effect of neutralized phosphorus acid 
(NPA) on disease severity of powdery mildew 
was assessed 13 d after hand pollination in 

each year. Phosphorus acid was neutralized 
with potassium hydroxide by dissolving equal 
weight of both chemicals in water (1 : 1; w/
w) (Ann 2001). Six treatments were compared 
in this study, including (1) tap water as non-
treatment control, (2) NPA at 2 g L-1 at 7-d 
interval, (3) NPA at 2 g L-1 at 14-d interval, (4) 
NPA at 1 g L-1 at 7-d interval, (5) NPA at 1 g L-1 
at 14-d interval, and (6) 30% triflumizole WP 
(Soda Co. Ltd., Japan) 3,000× at 7-d interval. 
Trials were randomized completely block de-
signed (RCBD) with four plants in each repli-
cate and three replicates in each treatment. For 
the evaluation of disease severity, eight leaves 
from the lower node parts (no. 5th to 8th) and 
middle node parts (no. 13th to 16th) of the 
main vine were investigated. The disease se-
verity was scored using a 0-4 scale, where 0 
means healthy leaves; 1 = diseased area is less 
than 25% of the leaf; 2 = diseased area is be-
tween 26–50% of the leaf; 3 = diseased area is 
between 51–75% of the leaf; and 4 = diseased 
area is higher than 75% of the leaf. The dis-
ease severity was calculated using the follow-
ing equation: 

Disease severity (%)  
= [Σ(N0-4 × n)/(N × 4)] × 100

Where N0-4 represents the disease severity 
of each leaf; n = the number of leaves in each 
disease severity; and N = the number of total 
leaves assessed. Each plant was assessed at a 
7-d interval. For 7-d interval treatments, NPA 
and triflumizole were applied at 14th, 21th, 
28th, and 35th d after hand pollination. For the 
14-d interval treatments, NPA was applied on 
14th and 28th day after hand pollination. 

Evaluation of fruit quality

After the last assessment of disease sever-
ity, fruits were harvested and the fruit weight 
(g), flesh thickness (cm) and total soluble solid 
(oBrix) were used to evaluate the fruit quality. 
For ripening after harvest, the harvested fruit 
was stored at room temperature for 4 d and to-
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tal soluble solid was measured. 

Statistical analysis

The disease  sever i ty  and f rui t  qual i ty 
data were subjected to analysis of variance 
using the SAS-EG (SAS Enterprise Guide 4.1 
system). Treatment means separation was per-
formed using the least significant difference 
(LSD) at P = 0.05. 

RESULTS AND DISCUSSION
The first assessment of disease severity of 

powdery mildew was carried out 13 days after 
hand pollination in both trials.  The disease 
severity was not significantly different among 
all treatments in the first and the second as-
sessments of both trials. At the 27th day, ap-
plication of NPA at 1 g L-1 at 7-d interval and 
triflumizole significantly (P = 0.05) reduced 
the disease severity of powdery mildew when 
compared with the non-treatment control in 
both trials. As the disease pressure increased 
between 34th to 41th day, only NPA applied at 
7-d interval consistently and significantly re-
duced the disease severity of powdery mildew 

in both trials. Also, the efficiency on control-
ling powdery mildew on muskmelon was not 
significantly different with triflumizole when 
NPA was applied at both concentrations at 7-d 
interval (Fig. 1 and 2). However, in the 14-d 
interval  t reatments,  only NPA applied at  2 
g L-1 significantly controlled the expansion of 
powdery mildew in the second trial. This re-
sult revealed that the application schedule is 
more crucial than the concentration when ap-
plying NPA for the control of powdery mildew 
(Fig. 3).

Effec t  o f  NPA on  the  f ru i t  qua l i ty  o f 
muskmelon was evaluated. In the 2012 trial, 
the fruit weight in all treatments were higher 
than that in 2009 trial due to an extra applica-
tion of biotech organic fertilizer. Besides, the 
fruit weight is significantly higher (P = 0.05) 
than water control when NPA was applied at 
2 g L-1 at 14-d interval or at 1 g L-1 at 7-d in-
terval in both trials (Table 1). The NPA treat-
ments were obviously promoted fruit develop-
ment except for NPA treated at 1 g L-1 at 14-d 
interval in which the fruit weight was not sig-
nificantly different with that of the non-treated 
control. Compared with the triflumizole, the 

60

50

40

30

20

10

0
13 20 27 34 41

Days after pollination

CK
2 g L-1/7-days
2 g L-1/14-days
1 g L-1/7-days
1 g L-1/14-days
30% Triflumizole WP

a

a

a

a

a

a a a a a a a a a
aaa abc

abc
ab

bc c b
b

bb

D
is

ea
se

 s
ev

er
ity

 (%
)

b b
b

ab

Fig. 1.　Effect of different NPA treatments on powdery mildew of muskmelon after pollination in 2009.
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fresh weight of muskmelon was significantly 
higher when NPA was applied at 2 g L-1 at 14-d 
interval in both trials. For the flesh thickness 
and total soluble solids, there were not signifi-
cant differences among all treatments in the 
first trial. However, application of NPA at 2 g 
L-1 at 14-d interval significantly increased the 
flesh thickness of muskmelon in the second 
trial.

The fruit weight of muskmelon increases 
rapidly after pollination and increases slightly 

before harvest (Lingle & Dunlap 1987; Micco-
lis & Saltveit 1991). Therefore, effective con-
trol of powdery mildew during early to middle 
period of fruit development after pollination is 
important. Previous studies indicated that de-
fense mechanisms of crops conferred by phos-
phites include direct and indirect pathways 
(Smillie et al. 1989; Percival et al. 2009; Bock 
et al. 2012). Induction of defense mechanism 
could result in production of pathogenesis-
related (PR) proteins and accumulation of phe-
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nolic compounds or phytoalexins which may 
not persist for a long time (Choudhary et al. 
2007; Mkhize et al. 2013). In this study, NPA 
applied at 7-d interval significantly reduced 
the disease severity of powdery mildew on 
muskmelon no matter what concentration was 
applied. However, the efficiency on controlling 
powdery mildew was significantly lower when 
NPA was applied at 14-d interval than that ap-
plied at 7-d interval. This result indicates a 
short term defense mechanism is involved in 
against powdery mildew after application of 
NPA.

Bock  e t  a l .  (2012)  repor ted  app ly ing 
phosphites at 2-week interval slightly increase 
the fruit weight in some pecan cultivars. In 
this study, NPA treatments could significantly 
increase fruit weight except for those treated 
with 1 g L-1 at 14-d interval in which the fruit 
weight was not significantly different with the 
non-treated control. The fresh weight of musk-
melon was significantly higher when NPA was 
applied at 2 g L-1 at 14-d interval than that of 
triflumizole. For the flesh thickness and total 
soluble solids, no significant differences were 
found among all treatments in the first trial. 
However, application of NPA at 2 g L-1 at 14-d 
interval significantly increased the flesh thick-
ness of muskmelon in the second trial. Appar-
ently, application of NPA did not consistently 
affect the flesh thickness and total soluble sol-
ids of muskmelon in this study. Li et al. (2012) 
reported that the amount of irrigation water 

could significantly affect the flesh thickness 
and total soluble solids in greenhouse condi-
tions. In these two trials, all treatments used the 
same dripping irrigation schedule and showed 
no significant differences among treatments ex-
cept for 2 g L-1 at 14-d interval of NPA. 

This  s tudy demonstra ted that  appl ica-
tion of NPA significantly reduced the disease 
severity of powdery mildew on muskmelon in 
greenhouse and showed NPA as a potential al-
ternative for chemical fungicide. Based on the 
results, weekly application of NPA at 1 g L-1 
has more advantages on the fruit quality and 
offers a promising control of powdery mildew 
on muskmelon in greenhouse.

REFERENCES
Ann, P. J. 2001. Control of plant diseases with non-pesti-

cide compound-phosphorous acid. Plant Prot. Bull. 
10:147–154. (in Chinese with English abstract)

Bécot, S., E. Pajot, D. L. Corre, C. Monot, and D. Silué. 
2000. Phytogard® (K2HPO3) induces localized resis-
tance in cauliflower to downy mildew of crucifers. 
Crop Prot. 19:417–425.

Bock, C. H., T. B. Brenneman, M. W. Hotchkiss, and B. 
W. Wood. 2012. Evaluation of a phosphite fungicide 
to control pecan scab in the southeastern USA. Crop 
Prot. 36:58–64.

Cantliffe, D. J., J. M. Harty, N. L. Shaw, S. A. Sargent, 
and P. J. Stoffella. 2009. Greenhouse production of 
‘charentais’ -type cantaloupes (Cucumis melo L. var. 
cantalupensis). Proc. Fla. State Hort. Soc. 122:281–
285.

Choudhary, D. K., A. Prakash, and B. N. Johri. 2007. 
Induced systemic resistance (ISR) in plants: Mecha-

Table 1.　Effect of various NPA treatments on fruit quality of greenhouse-grown muskmelon.

Treatment

Trial 1 Trial 2

Fruit fresh 
weight (g)

Fruit flesh  
thickness (cm)

Total Soluble Solid 
(oBrix)

Fruit fresh 
weight (g)

Fruit flesh  
thickness (cm)

Total Soluble Solids 
(oBrix)

CK 1183.8 cz 3.2 a 12.0 a 1323.3 d 3.5 b 11.0 a

2 g L-1/7-day 1263.2 bc 3.2 a 12.0 a 1476.7 ab 3.8 b 12.1 a

2 g L-1/14-day 1439.1 a 3.4 a 12.3 a 1581.7 a 4.1 a 11.5 a

1 g L-1/7-day 1346.4 ab 3.1 a 12.3 a 1535.0 ab 3.8 b 12.2 a

1 g L-1/14-day 1235.0 bc 3.2 a 12.0 a 1346.7 cd 3.8 b 12.1 a

30% Triflumizole WP 1259.4 bc 3.1 a 12.6 a 1445.0 bc 3.7 b 11.0 a
z Means in each column followed by different letters are significantly different according to Fisher’s LSD test at 5%.



267Neutralized Phosphorus Acid on Muskmelon Powdery Mildew and Fruit Quality

nism of action. Indian J. Microbiol. 47:289–297.
Danie, R. and D. Guest. 2006. Defense responses induced 

by potassium phosphonate in Phytophthora palmiv-
ora-challenged Arabidopsis thaliana. Physiol. Mol. 
Plant Pathol. 67:194–201.

Guest, D. I. 1984. Modification of defense responses in 
tobacco and capsicum following treatment with 
Fosetyl-Al [Aluminium tris (o-ethyl phosphonate)]. 
Physiol. Plant Pathol. 25:125–134.

Ibarra, L., J. Flores, and J. C. Díaz-Pérez. 2001. Growth 
and Yield of muskmelon in response to plastic mulch 
and row covers. Sci. Hort. 87:139–145.

Johnoson, D. A., D. A. Inglis, and J. S. Miller. 2004. Con-
trol of potato tuber rots caused by oomycetes with 
foliar applications of phosphorous acid. Plant Dis. 
88:1153–1159.

Keinath, A. P. and V. B. DuBose. 2012. Controlling pow-
dery mildew on cucurbit rootstock seedling in the 
greenhouse with fungicides and biofungicides. Crop 
Prot. 42:338–344.

Li, Y. J., B. Z. Yuan, Z. L. Bie, and Y. Kang. 2012. Ef-
fect of drip irrigation criteria on yield and quality of 
muskmelon grown in greenhouse conditions. Agric. 
Water Manage. 109:30–35.

Lingle, S. E. and J. R. Dunlap. 1987. Sucrose metabolism 
in netted muskmelon fruit during development. Plant 
Physiol. 84:386–389.

Lobato, M. C., F. P. Olivieri, E. A. González Altamiranda, 
E. A. Wolski, G. R. Daleo, D. O. Caldiz, and A. B. 
Andreu. 2008. Phosphite compounds reduce disease 
severity in potato seed tubers and foliage. Eur. J. 
Plant Pathol. 122:349–358.

Lobato, M. C., F. P. Olivieri, G. R. Daleo, and A. B. An-
dreu. 2010. Antimicrobial activity of phosphites 
against different potato pathogens. J. Plant Dis. Prot. 
117:102–109.

McCreight, J. D., M. Pitrat, C. E. Thomas, A. N. Kishaba, 
and G. W. Bohn. 1987. Powdery mildew resis-
tance genes in muskmelon. J. Amer. Soc. Hort. Sci. 
112:156–160.

McDonald, A. E., B. R. Grant, and W. C. Plaxton. 2001. 
Phosphite (phosphorous acid): Its relevance in 
the environment and agriculture and influence on 
plant phosphate starvation response. J. Plant Nutr. 
24:1505–1519.

McGrath, M. T. 2001. Fungicide resistance in cucurbit 
powdery mildew: Experience and challenges. Plant 
Dis. 85:236–245.

McGrath, M. T. 2007. Managing cucurbit powdery mildew 
and fungicide resistance. Acta Hort. 731:211–216.

Mkhize, N., J. P. Bower, I. Bertiling, and N. Mathaba. 
2013. Response of citrus physiology to phosphorus 

acid and silicon as elicitors of induced disease resis-
tance. Acta Hort. 1007:135–141.

Miccolis, V. and M. E. Saltveit. 1991. Morphological and 
physiological changes during fruit growth and matu-
ration of seven melon cultivars. J. Amer. Soc. Hort. 
Sci. 166:1025–1029.

Olivieri, F. P., M. L. Feldman, M. F. Machinandiarena, M. 
C. Lobato, D. O. Caldiz, G. R. Daleo, and A. B. An-
dreu. 2012. Phosphite applications induce molecular 
modifications in potato tuber periderm and cortex 
that enhance resistance to pathogens. Crop Prot. 
32:1–6.

Panicker, S. and K. Gangadharan. 1999. Controlling 
downy mildew of maize caused by Peronoscleros-
pora sorghi by foliar sprays of phosphonic acid 
compounds. Crop Prot. 18:115–118.

Pegg, K. G., A. W. Whiley, and P. A. Hargreaves. 1990. 
Phosphonic (phosphorous) acid treatments control 
Phytophthora diseases in avocado and pineapple. 
Aust. Plant Pathol. 19:122–124.

Percival, G. C., K. Noviss, and I. Haynes. 2009. Field 
evaluation of systemic inducing resistance chemicals 
at different growth stages for the control of apple 
(Venturia inaequalis) and pear (Venturia pirina) 
scab. Crop Prot. 28:629–633.

Reuveni, M. and R. Reuveni. 1995. Efficacy of foliar 
sprays of phosphates in controlling powdery mil-
dews in field-grown nectarine, mango trees and 
grapevines. Crop Prot. 14:311–314.

Reuveni, M., V. Agapov, and R. Reuveni. 1996. Control-
ling powdery mildew caused by Sphaerotheca fuligi-
nea in cucumber by foliar sprays of phosphate and 
potassium salts. Crop Prot. 15:49–53.

Rodriguez, J. C., N. L. Shaw, and D. J. Cantliffe. 2007. In-
fluence of plant density on yield and fruit quality of 
greenhouse-grown Galia muskmelons. HortTechnol-
ogy 17:580–585.

Saindrenan, P., T. Barchietto, J. Avelino, and G. Bompeix. 
1988. Effects of phosphite on phytoalexin accumula-
tion in leaves of cowpea infected with Phytophthora 
cryptogea. Physiol. Mol. Plant Pathol. 32:425–435.

Smillie, R., B. R. Grant, and D. Guest. 1989. The mode 
of action of phosphite: Evidence for both direct and 
indirect modes of action on three Phytophthora spp. 
in Plants. Phytopathology 79:921–926.

Wang, Y. H., J. H. Huang, T. K. Lin, S. T. Wang, and C. H. 
Hsiao. 2004. Genetic studies and screening for re-
sistance to powdery mildew (Sphaerotheca fuliginea 
race 1) in melon (Cucumis melo L.). J. Agric. Res. 
China 53:1–8. (in Chinese with English abstract)

Yamazaki, K. 1982. Nutrient Solution Culture. Pak-Kyo 
Co. Tokyo. 251 pp. (in Japanese)



268 台灣農業研究　第 65卷　第 3期

中和亞磷酸對洋香瓜白粉病與果實品質之影響

林楨祐 1　陳甘澍 2　黃雅穗 3　羅惠齡 1　洪爭坊 4,*

摘要

林楨祐、陳甘澍、黃雅穗、羅惠齡、洪爭坊。2016。中和亞磷酸對洋香瓜白粉病與果實品

質之影響。台灣農業研究 65(3):261–268。

溫室甜瓜 (Cucumis melo L.) 為台灣高價值的水果之一，Podosphaera xanthii引起的白粉病，可感染甜瓜
的葉和藤蔓並造成品質和產量的下降。本研究比較不同中和亞磷酸和賽福座殺菌劑對設施內直立式洋香瓜栽

培的影響，以兩種濃度 (1 g L-1和 2 g L-1) 之中和亞磷酸，並搭配兩種噴施間期 (每 7天 1次和每 14天 1次)，
於著果期間每 7天評估各處理組的罹病程度，並於採收後調查果實鮮重、果肉厚度與總可溶性固形物。結果
顯示在不同施用濃度下，每 7天噴施中和亞磷酸對白粉病的防治效果與賽福座殺菌劑沒有顯著的差異 (P = 
0.05)。然而，每 14天噴施中和亞磷酸 1 g L-1則無法有效地降低白粉病罹病度。在各單一濃度下比較每 7天
或 14天噴藥間期的影響，每 7 d噴藥間期對白粉病罹病程度有較佳的控制效果。在果實品質方面，每 7天噴
施中和亞磷酸 1 g L-1和每 14天噴施 2 g L-1皆顯著增加果實的鮮重。整體而言，施用中和亞磷酸對果肉厚度

與可溶性固形物的含量並無顯著提升，僅在第 2次的試驗中，每 14天噴施中和亞磷酸 2 g L-1則有較佳的果

肉厚度。因此，考量設施內洋香瓜果實品質的提昇和白粉病的控制，以每 7天噴施中和亞磷酸 1 g L-1之處理

應為較佳的選擇。

關鍵詞：洋香瓜、中和亞磷酸、白粉病、非農藥防治。
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