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Table 1. Comparison of means of different treatment of Sodium and Potassium Bicarbonates on fruit rot of
Tampson navel, Mahali oranges, and Unshu tangerines based on LSD (0=5%) test

0 g0 ;.chﬁ Loy

% of fruit rot il ales
Treatments Treatments
] . code
Tampsonnavel Mahali Unshu Tangerines
100.00 98.00 89.00 11a Control
a a a whithout salt for 1 min
100.00 97.00 90.50 11b Control
a a a whithout salt for 3 min
62.00 49,50 66.00 192 PB3% for 1 min
b bc b
54.75 52.00 58.00 0 .
bed be od 12b PB3% for 3 min
57b.050 42(; dOO 53;;0 13a NaClo 200ppm + PB3% for 1 min
5§c.15e0 Aﬁcgo 65[3(?0 13b NaClo 200ppm + PB3% for 3 min
41.50 42.00 46.00 0 .
efg bed efg 14a PB4% for 1 min
50.16 54.50 44.33 0 .
cdef b efg 14b PB4% for 3 min
5?&20 :gdzefZgS 4;86 15a NaClo 200ppm + PB4% for 1 min
1%21‘6 3%‘2’6 5%'20 15b NaClo 200ppm + PB4% for 3 min
46.66 25.50 46.50 0 .
defg efg efg 16a SB3% for 1 min
35.31 23.25 51.33 16b SB3% for 3 min
fg fg def
4;;55 23]:'966 37§00 17a NaClo 200ppm + SB3% for 1 min
‘E?e?g 2?;'9125 43‘30 17b NaClo 200ppm + SB3% for 3 min
40.15 35.13 35.75 0 .
efg def g 18a SB4% for 1 min
33.00 19.25 41.00 18b SB4% for 3 min
g g fg
3?';’3 3;5 3;3 19a NaClo 200ppm + SB4% for 1 min
3‘:';1 2‘;'958 4;35 19b NaClo 200ppm + SB4% for 3 min
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Fig. 1. Effect of Sodium and Potassium Bicarbonates on fruit rot of Tampson navel, Mahali oranges, and Unshu
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Table 2. Comparison of means of different treatment of hot water, Sodium and Potassium carbonates, and
flooding time on fruit rot of Tampson navel, mahali oranges, and Unshu tangerines in before and after
treatments inoculations based on LSD (0=5%) test

) e o opeb B, Ol Jl
B S N it B R I e

sbos 3 3
Unshu Unshu Mahali Bl sbes s
: tangerines oranges Tampson Tampson .
lfggj&?ﬁi Inoculation Inocul ation na\?el na\?el LSt STol
after treatment before before Inocul ation Inoculation ~ Factor ~ Factor
B treatment treatment  fter treatment  after treatment  code
0500 (S Ao 3 ¢ ¢ _ B
fruit rot e PSR e Sy e Sy
ruit ro . . : :
(Arcsin) fruit rot fruit rot fruit rot fruit rot
(Arcsin) (Arcsin) (Arcsin) (Arcsin)
54.39 3150 26.22 78.59 34.47 al 1min
a a a a a
53.65 30.72 24.18 77.73 30.10 2 3mi
a a ab a a min
51.90 32.42 20.84 71.44 23.77 a3 .
5min
a a b b b
54.83 34.36 33.69 77.17 37.13 bl —
ab a a ab a
48.87 35.42 27.48 72.34 39.02 b2 —
b a b b a
52.01 31.11 21.40 75.27 28.77 b3 s
ab ab c ab b
58.55 25.30 12.41 78.89 12.87 b4 53°c
a b d a c
cl
62.35 63.23 66.62 89.39 70.55 No salt
a a a a a
c2
41.73 20.93 1257 62.52 19.62 PC3
b b b d bc
c3
40.12 24.05 15.42 81.64 24.33 PCA
b b b b b
c4
60.85 24.10 12,69 72.43 13.63 -~
a b b c c
c5
6153 25.44, 11.42 7361 19.12 154
a b b c bc
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Table 3. Comparison of means of effect of hot water, Sodium and Potassium carbonates, and immersion time on
fruit rot of Tampson navel in before treatments inoculations based on LSD (a=5%) test

BV Shewsy Loy Shewsy Loy RN Aoy
_ Lol Ll Lasles ~ basles _ Lales
° K ° ° ° e ° K
=S * Tream T Treame * Tream 7 o = =S * Tream
% of Fruit ents % of Fruit nts % of Fruit ents % of Fruit ents % of Fruit ents
rot rot rot rot rot
42 alblcs 36 alblc4 62 alblc3 50 alblc2 92 alblcl
SC4% SC3% PC4% PC3% no salt
efghijklmn 25°c ghijklmnop 25°c def 25°c defghijk 25°c Ab 25°c
1min 1min Imin 1min 1min
40 a2blcs 34 a2blc4 61 a2blc3 48 a2blc2 86 a2blcl
SC4% SC3% PC4% PC3% no salt
fghijkimn 25°c ghijklmnopqg 25°c defg 25°c defghijkl 25°c Ab 25°c
3min 3min 3min 3min 3min
37 a3blcs 33 a3blc4 59 a3blc3 47 a3blc2 85 a3blcl
SC4% SC3% PC4% PC3% no salt
ghijklmnop 25°c hijklmnopq 25°c defgh 25°c efghijkl 25°c Bc 25°c
5min 5min 5min 5min 5min
44 alb2c5 24 alb2c4 58 alb2c3 50 alb2c2 100 alb2cl
SC4% SC3% PC4% PC3% no salt
defghij 37°c jklmnopg 37°c defghi 37°c defghijk 37°c A 37°c
Imin 1min Imin Imin imin
28 a2b2c5 44 a2b2c4 64 a2b2c3 28 a2b2c2 100 a2b2cl
SC4% SC3% PC4% PC3% no salt
ijkimnopq 37°c efghijklmn 37°c de 37°c jkimnopq 37°c A 37°c
3min 3min 3min 3min 3min
50 a3b2c5 20 a3b2c4 42 a3b2c3 50 a3b2c2 100 a3b2cl
SC4% SC3% PC4% PC3% no salt
defghijk 37°c kimnopq 37°c efghijklmn 37°c defghijk 37°c A 37°c
5min 5min 5min 5min 5min
20 alb3c5 36 alb3c4 36 alb3c3 46 alb3c2 92 alb3cl
SC4% SC3% PC4% PC3% no salt
kimnopq 45°c ghijklmnop 45°c ghijklmnop 45°c efghijklm 45°c Ab 45°c
Imin Imin Imin Imin Imin
40 a2b3c5 20 a2b3c4 34 a2b3c3 30 a2b3c2 100 a2b3cl
SC4% SC3% PC4% PC3% no salt
fghijkimno 45°c kimnopq 45°c ghijklmnop 45°c hijklmnopq 45°c A 45°c
3min 3min 3min 3min 3min
32 a3b3c5 8 a3b3c4 26 a3b3c3 0 a3b3c2 80 a3b3cl
SC4% SC3% PC4% PC3% no salt
jhijklmnop 45°c opq 45°c jklmnopg 45°c q 45°c Bc 45°c
5min 5min 5min 5min 5min
34 alb4cs 16 alb4c4 12 alb4c3 32 alb4c2 82 alb4cl
SC4% SC3% PC4% PC3% no salt
ghijklmnop 53°c Imnopq 53°c nopq 53°c hijklmnopq 53°c Bc 53°c
Imin imin Imin Imin imin
0 a2b4cs 6 a2b4ca 0 a2b4c3 13 a2b4c2 58 a2b4cl
SC4% SC3% PC4% PC3% no salt
q 53°c pq 53°c q 53°c mnopq 53°c Cd 53°c
3min 3min 3min 3min 3min
0 a3b4cs 0 a3b4cs 0 a3b4c3 0 a3b4c2 14 a3b4cl
SC4% SC3% PC4% PC3% no salt
q 53°c q 53°c q 53°c q 53°c Lmnopq 53°c
5min 5min 5min 5min 5min
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Fig. 2. Effect of hot water, Sodium and Potassium carbonates, and immersion time on fruit rot of Tampson

navel, Mahali oranges, and Unshu tangerines
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Table 4. Comparison of means of effect of hot water, Sodium and Potassium carbonates, and immersion time on
fruit rot of Tampson navel in after treatments inoculations based on LSD (¢=5%) test

Loy B3
Ao s Sl gy Lo )3 S gy o3 c c
N NI s oles o SR Ll SR Ll
° K ° ° H H
=S Tream 7 Treatme T Tream  %OfFrUit  Tregm % Of Fruit  Tregm
% of Fruit ents % of Fruit nts % of Fruit ents ents ents
rot rot rot rot rot
100 alblch 100 alblc4 100 alblc3 64 alblc2 100 alblcl
SC4% SC3% PC4% PC3% no salt
a 25°c a 25°c a 25°c hijk 25°c A 25°c
Imin 1min Imin Imin Imin
98 a2blcs 97 a2blca 98 a2blc3 62 a2blc2 99 a2blcl
SC4% SC3% PC4% PC3% no salt
abc 25°c abc 25°c abc 25°c ijk 25°c Ab 25°c
3min 3min 3min 3min 3min
97 a3blch 96 adblca 97 a3blc3 60 a3blc2 99 a3blcl
SC4% SC3% PC4% PC3% no salt
abc 25°c abc 25°c abc 25°c jk 25°c Ab 25°c
5min 5min 5min 5min 5min
70 alb2c5 88 alb2c4 100 alb2c3 94 alb2c2 100 alb2cl
SC4% SC3% PC4% PC3% no salt
fghijk 37°c abcdefg 37°c a 37°c abed 37°c A 37°c
Imin 1min Imin 1min 1min
74 a2b2c5 70 a2b2c4 100 a2b2c3 80 a2b2c2 100 a2b2cl
SC4% SC3% PC4% PC3% no salt
defghijk 37°c fghijk 37°c a 37°c abcdefgh 37°c A 37°c
3min 3min 3min 3min 3min
82 a3b2c5 90 a3b2c4 70 a3b2c3 78 a3b2c2 100 a3b2cl
SC4% SC3% PC4% PC3% no salt
bedefghi 37°c abcdef 37°c ghijk 37°c cdefghij 37°c A 37°c
5min 5min 5min 5min 5min
90 alb3ch 90 alb3c4 92 alb3c3 72 alb3c2 100 alb3cl
SC4% SC3% PC4% PC3% no salt
abedef 45°c abcdef 45°c abcde 45°c efghijk 45°c A 45°c
Imin 1min Imin 1min Imin
92 a2b3c5 82 a2b3c4 94 a2b3c3 96 a2b3c2 100 a2b3cl
SC4% SC3% PC4% PC3% no salt
abcde 45°c bedefghi 45°c abed 45°c abcde 45°c A 45°c
3min 3min 3min 3min 3min
100 a3b3c5 68 a3b3c4 90 a3b3c3 70 a3b3c2 100 a3b3cl
SC4% SC3% PC4% PC3% no salt
a 45°c ghijk 45°c abcdef 45°c ghijk 45°c A 45°c
5min 5min 5min 5min 5min
90 alb4cs 82 alb4ca 90 alb4c3 100 alb4c2 100 albacl
SC4% SC3% PC4% PC3% no salt
abedef 53°c bedefghi 53°c abedef 53°c a 53°c A 53°c
Imin 1min Imin Imin Imin
100 a2b4cs 90 a2b4ca 100 a2b4c3 90 a2b4c2 100 a2bacl
SC4% SC3% PC4% PC3% no salt
a 53°c abcdef 53°c a 53°c abcdef 53°c A 53°c
3min 3min 3min 3min 3min
50 a3b4cs 90 a3b4ca 98 a3b4c3 84 a3b4c2 100 a3bacl
SC4% SC3% PC4% PC3% no salt
k 53°c abcdef 53°c abc 53°c abcdefgh 53°c A 53°c
5min 5min 5min 5min 5min
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Table 5. Comparison of means of effect of hot water, Sodium and Potassium carbonates, and immersion time on
fruit rot of Mahali oranges in before treatments inoculations based on LSD (a=5%) test

Ao Shesy Loy Shesy Lo Ao Lo
B b jles L jles Lles _ L jles B Lles
. K . . . s . e
7S e 7 Treatme = Tream T Tream T Tream
% of Fruit ents % of Fruit nts % of Fruit ents % of Fruit ents % of Fruit ents
rot rot rot rot rot
44 alblcs 38 alblc4 36 alblc3 34 alblc2 100 alblcl
SC4% SC3% PC4% PC3% no salt
fgh 25°c ghij 25°c ghijk 25°c ghijkl 25°c A 25°c
Imin 1min Imin imin 1min
42 a2blcs 36 a2blch 34 a2blc3 32 az2blc2 96 a2blcl
SC4% SC3% PC4% PC3% no salt
gh 25°c ghijk 25°c ghijkl 25°c ghijkim 25°c Ab 25°c
3min 3min 3min 3min 3min
40 a3blch 34 adblca 32 a3blc3 33 a3blc2 90 a3blcl
SC4% SC3% PC4% PC3% no salt
gh 25°c ghijkl 25°c ghiklm 25°c ghijklm 25°c Abcd 25°c
5min 5min 5min 5min 5min
36 alb2c5 20 alb2c4 40 alb2c3 24 alb2c2 94 alb2cl
SC4% SC3% PC4% PC3% no salt
ghijk 37°c ghijkimno 37°c ghi 37°c ghijklmno 37°c Ab 37°c
Imin 1min Imin 1min Imin
24 a2b2c5 40 a2b2c4 32 a2b2c3 12 a2b2c2 74 a2b2cl
SC4% SC3% PC4% PC3% no salt
ghijklmno 37°c ghi 37°c ghijklm 37°c ijkimno 37°c De 37°c
3min 3min 3min 3min 3min
12 a3b2c5 44 a3b2c4 34 a3b2c3 18 a3b2c2 92 a3b2cl
SC4% SC3% PC4% PC3% no salt
ijklmno 37°c gh 37°c ghijkl 37°c hijklmno 37°c Abc 37°c
5min 5min 5min 5min 5min
10 alb3c5 22 alb3c4 34 alb3c3 48 alb3c2 68 alb3cl
SC4% SC3% PC4% PC3% no salt
jkimno 45°c ghijkimno 45°c ghijkl 45°c fg 45°c Ef 45°c
Imin 1min Imin 1min 1min
10 a2b3c5 12 a2b3c4 30 a2b3c3 0 a2b3c2 98 a2b3cl
SC4% SC3% PC4% PC3% no salt
jkimno 45°c ijklmno 45°c ghijkimn 45°c o] 45°c A 45°c
3min 3min 3min 3min 3min
4 a3b3c5 10 a3b3c4 20 a3b3c3 20 a3b3c2 78 a3b3cl
SC4% SC3% PC4% PC3% no salt
mno 45°c jkimno 45°c hijklmno 45°c ghijkimno 45°c Cd 45°c
5min 5min 5min 5min 5min
4 alb4cs 0 alb4c4 10 alb4c3 20 alb4c2 78 alb4cl
SC4% SC3% PC4% PC3% no salt
mno 53°c o] 53°c jkimno 53°c hijkimno 53°c Cde 53°c
Imin Imin Imin 1min Imin
2 a2b4cs 0 a2b4ca 12 a2b4c3 8 az2b4c2 80 a2b4cl
SC4% SC3% PC4% PC3% no salt
no 53°c o] 53°c ijkimno 53°c kimno 53°c Bced 53°c
3min 3min 3min 3min 3min
0 a3b4cs 0 a3b4cs 0 a3b4c3 6 a3b4c2 40 a3b4cl
SC4% SC3% PC4% PC3% no salt
o] 53°c o] 53°c o] 53°c Imno 53°c Gh 53°c
5min 5min 5min 5min 5min
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Table 6. Comparison of means of effect of hot water, Sodium and Potassium carbonates, and immersion time on
fruit rot of Unshu tangerines in before treatments inoculations based on LSD (0=5%) test

W Shewgy Aoy Sy Ao Aoy W
_ Lol Lajles Lasles _ Ll _ Lasles
° Ko ° ° ° oY ° S oY
=S * Treatm i T i Tream % * Tream 7 o * Treatm
% of Fruit ents % of Fruit nts % of Fruit ents % of Fruit ents % of Fruit ents
rot rot rot rot rot
56 alblch 44 alblc4 48 alblc3 52 alblc2 80 alblcl
SC4% SC3% PC4% PC3% no salt
efg 25°c ghijk 25°c ghi 25°c fg 25°c Bc 25°c
1min 1min 1min Imin 1min
46 a2blcs 42 a2blc4 47 a2blc3 50 a2blc2 72 a2blcl
SC4% SC3% PC4% PC3% no salt
ghij 25°c ghijkl 25°c ghi 25°c fgh 25°c Cd 25°c
3min 3min 3min 3min 3min
46 a3blcs 40 a3blcs 46 a3blc3 50 a3blc2 68 a3blcl
SC4% SC3% PC4% PC3% no salt
ghij 25°c ghijklm 25°c ghij 25°c fgh 25°c Cde 25°c
5min 5min 5min 5min 5min
54 alb2c5 48 alb2c4 36 alb2c3 40 alb2c2 80 alb2cl
SC4% SC3% PC4% PC3% no salt
fg 37°c ghi 37°c ghijkim 37°c ghijkim 37°c Bc 37°c
1min 1min 1min Imin 1min
42 a2b2c5 48 a2b2c4 58 a2b2c3 20 az2h2c2 82 az2b2cl
SC4% SC3% PC4% PC3% no salt
ghijkl 37°c ghi 37°c efg 37°c ijklm 37°c Bc 37°c
3min 3min 3min 3min 3min
50 a3b2c5 32 a3b2c4 48 a3b2c3 38 a3b2c2 100 a3b2cl
SC4% SC3% PC4% PC3% no salt
gh 37°c ghijkim 37°c ghi 37°c ghijkim 37°c A 37°c
5min 5min 5min 5min 5min
37 alb3c5 46 alb3c4 34 alb3c3 36 alb3c2 58 alb3cl
SC4% SC3% PC4% PC3% no salt
ghijkim 45°c ghij 45°c ghijkim 45°c ghijkim 45°c Efg 45°c
Imin Imin Imin Imin Imin
54 a2b3c5 45 a2b3c4 44 a2b3c3 38 a2b3c2 74 a2b3cl
SC4% SC3% PC4% PC3% no salt
fg 45°c ghij 45°c ghijk 45°c ghijklm 45°c Cd 45°c
3min 3min 3min 3min 3min
46 a3b3c5 44 a3b3c4 46 a3b3c3 24 a3b3c2 96 a3b3cl
SC4% SC3% PC4% PC3% no salt
ghij 45°c ghijk 45°c ghij 45°c hijkim 45°c Ab 45°c
5min 5min 5min 5min 5min
42 alb4cs 36 alb4c4 48 alb4c3 34 alb4c2 68 alb4cl
SC4% SC3% PC4% PC3% no salt
ghijkl 53°c ghijklm 53°c ghi 53°c ghijklm 53°c Def 53°c
1min 1min Imin 1min 1min
14 a2b4cs 38 a2b4ca 12 a2b4c3 23 az2b4c2 76 a2b4cl
SC4% SC3% PC4% PC3% no salt
Im 53°c ghijkim 53°c Im 53°c hijklm 53°c Bed 53°c
3min 3min 3min 3min 3min
20 a3b4cs 22 a3b4ca 16 a3b4c3 18 a3b4c2 90 a3b4cl
SC4% SC3% PC4% PC3% no salt
ijkim 53°c hijkim 53°c kim 53°c jkim 53°c Ab 53°c
5min 5min 5min 5min 5min
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Table 7. Comparison of means of effect of hot air on fruit rot of Tampson navel, Mahali oranges, and Unshu
tangerines in before and after treatments inoculations based on Duncan's test (6=5%)

0 90 L;Js?wﬁ Loy
% of fruit rot Lales uS

Treatments
code

s ;L Treatments

Tampson navel Mahali Unshu Tangerine

Control Room temperature for
100 a 74 ab 100 a 7l1a 24 hours
Inoculation before treatment
Control Room temperature for
100 a 77 ab 100 a 71b 24 hours
Inoculation after treatment

Hot air (37°C) for 24 hours

8b 11d 67b 2a Inoculation before treatment
100a 98 a 100a 72b Tn%ci{ a§?07n Z?tgr) rtg;t?r?gr:ts
5b 25 cd 0c 73 Inoculstion before reatmen
%a 60 bc 100a 73b Tn%c?ljlragﬁc?n Sa?t;? t[éitt;?:r:ts
5b 0d 5 742 Inoculation before reatment
100 2 ab 1004 7ab Hot air (37°C) for 72 hours

Inoculation after treatmen

T T® TT m |sm T 100
B P | e
N —|8R_ 8o
l = B - 70
N N i 1 - 60 o0
® Mahalioranges . | - 5O fruitrot
# Tampson Navel B B B - 40
i i _ B - 30
Unshu tangerines = - 4 — -
I - 20
TR - 'R B =2 "B} - 10
— —-Il | B —T'=|. ~ o II—'I ~ 0
b74 b72

a72  b71  a71

|

ar4 b73  a73

Treatments

05 lp 1 s sl (KU 5 ows I 3 (0 gmatl JB 5 (sl goe Sk g Ooe ¥ S
Fig. 3. Effect of hot air on fruit rot of Tampson navel, Mahali oranges, and Unshu tangerines
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Table 8. The best treatments of salts, hot waerr, and hot air on control of green mold of Tampson navel, Mahali

oranges, and Unshu tangerines

st 5
Sl KL O3l s U O 3sls I Fruitlftype
Unshu tangerines Mahali oranges Tampson Navel B ES
Treatment
1-SB4% for 1 min ; . .
2- SB3% + Naclo 200ppm, 1 min SB3% for 3min SB3% for 3min Bicarbonate salts
1-59.84% 2-58.43% 176.04 1/64.68 % of Control
1-Sc3%, 53°C for 3 min 1-Sc3%, 53°C for 3 min 1-Sc3%, 53°C, 5 min Carbonate salts and
2-PC4%, 53°c, 3 min 2-PC3%, 45 Or 53°c, 3 min 2-PC3%, 45 Or 53°c, 5 min hot water

1-85% 2-77.5%
Not recommended
- 85.145

/1-100% 2-100
Hot air (37°C) for 24 hours

1.1-100% 2-100 % of Control

Hot air (37°C) for 24 hours Hot air
92% % of Control

bgasigl Sb Lol Glra |y ples glajled
v 3 DLl 5 b 5 Yoo Jlu s S 5 S
(Palou et al. 2001; 5,8 Cu s& 35 ok gy o Yoo
Slobey sl L Zhang & Swingle 2003)
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(Houck 1967; Palou et al. 2001, Smoot & Mévin,
Sds 4 S slpe les 1965, Zhang & swingle 2003)
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