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Cultivars Study and Selection of  some Atemoya (Annona hybrid)  in  the Highland

1 2 3 1

 2 x 3

. . . . 2547 - 2549  16 

(700 )

577.5

25

/ 20 2 2.5 ./

/ 587.5 /

24 /

21.5 TA-Taiwan 522.5

/ 21.5 /

20.6 T4    Golo Red

Abstract
 16 hybrid of Annona were collected at Royal Agricultural Pangda Station, 

Samoeng District, Chiang Mai Province, THAILAND during 2004-2006.  All of them 
can grow at highland (700 meter). Some of Atemoya hybrid such as Petpakchong 
gave biggest fruit at 577.5 gram. It has smooth skin fruit has green color, 25  seeds. It 
gave high total soluble solids at 20 brix, 2.5 kg of productivity per 2 years. Second 
hybrid African- pride gave biggest fruit at 587.5 gram. Skin not smooth, young fruit 
has dark green color, harvest fruit has light green color, 24  seeds. It gave high total 
soluble solids at 21.5 brix. Last hybrid TA-Taiwan gave biggest fruit at 522.5 gram. It 
has round skin , green color, 21.5 seeds. It gave high total soluble solids at 20.6 brix. 
Another hybrid such as T4, Golo and Red also gave good quality of product. The 
results showed that some cultivars of atemoya can grow and yield in highland of 
Thailand.

Key word: seletion , atemoya, highland 
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Annona Annonaceae

Annona Anona Venkataratnum (1959) 

70 5 Annona

squamosa Linn, A. cherimoya Mill., A. diversifolia Saff., A muricata Linn.  A.

reticulata Linn. 

 2546  123,242  122,586 

 1,068  ( , 2547)   Sturrock (1940) 

 (pure line) 

hand pollination 

Sturrock (1940) Simmonds (1976) 

 (A. squamosa Linn.)  (A. cherimoya Mill.) 

 atemoya, atemoyer  Thakur and Singh (1965) “ ” Annona

atemoya Hort.  ( 2522 ) 

 21.6 – 33.3 

2n = 14  (2531)

 (atemoya) 

African Pride, Page, Pink Mammoth Bradley Popenoe(1920)

15
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1. 16 , Page, African pride, TA-

Taiwan, TA-1, TA-2, TA-3, TA-4, TA-5, TA-6, Red, Golo, T3, T4, Fino-de-jete 
Campus 

2. , Hand refletometer 

3.

4.

5.

6. FAA. (Formalin - acetic – acid), Ethyl alcohol 

7. Sodium hydroxide, Phenophthalene 

(Randomized Complete Block Design, RCBD) 5

16 (16 ) 80 2x3

2.1

2.2

2.3

2.4

2.5

Duncan’s Multiple Range Test (DMRT) 

  2 ( . . 2547 – . . 2549) 
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1. 16

1 Annona atemoya 

2 Annona atemoya Page

3 Annona atemoya African pride 

4 Annona atemoya TA-Taiwan

5 Annona atemoya TA-1

6 Annona atemoya TA-2

7 Annona atemoya TA-3

8 Annona atemoya TA-4

9 Annona atemoya TA-5

10 Annona atemoya TA-6

11 Annona atemoya Red

12 Annona atemoya Golo

13 Annona atemoya T3

14 Annona atemoya T4

15 Annona cherimola Mill Fino-de-jate

16 Annona cherimola Mill Campus 

700

2.

7.02(8.1-5.3) 14.13(15.7-10.8)

1.3(1.6-1) 0.9

2.8 11.37 13.5

577.5 /

35 /

(%TSS.) 20 
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1

(Page)

2

14.13 (15.7 – 10.8) 7.02 (8.1 – 5.3) 

1.3 (1.6 – 1) 0.67 3.20

150 – 600 20.6

2
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(African Pride) 

10.61 (8.1-12.3) 19.81 (16.7-21.9) 

1.8(1.6-1.9) 0.65 4.20

220-1,000

(%TSS.) 21.5

3

TA-Taiwan 

8.58 (11.8-6.3) 17.56(19.8-

12.0) 1.57(2.2-1.3) 0.7

3.48

4 TA - Taiwan 
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TA-1

2 11.18(13.3-9.7)

17.39(20.2-12.7) 1.69(2.0-1.4)

0.5 3.38

5 TA-1

 TA-2 

10.44(13.3-8.0) 15.55(17.7-14.4)

2 1.71 (2.0-1.5) 

6 TA-2
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TA-3

8.48(10.8-7.2) 14.05(16.6-11.4)

1.36(1.7-1.1) 2

0.53 2.5

7 TA-3

TA-4

9.85(10.8-8.7) 15.41(17.0-13.5)

1.48(1.9-1.2) 2

0.95 5.08

8 TA-4
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TA-5

2 8.71(11.2-8.0)

13.35(17.7-12.0) 1.48(1.7-1.2) 0.5

2.28

9 TA-5

TA-6

2 8.70(9.7-8.1)

14.40(15.9-11.8) 1.43(1.8-1.0)

0.53 2.56

10 TA-6
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 Red 

7.20(8.6-4.8)

11.46(13.5-9.5) 1.42(1.5-1.3)

0.5 2.25

11 RED

 Gold 

9.31(12.0-8.1) 17.79(18.6-16.0)

1.62(1.8-1.5)

12 gold
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T3

11.18(14.8-8.2) 18.69(22.3-16.0)

1.82(2.2-1.5) 0.59 2.68

13 T3

T4

10.28(11.7-8.9) 19.68(21.9-17.0)

1.7(2.0-1.4) 0.5 2.48

14 T4
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Fino-de-jate

7.5

2

10.93(10.9-8.3) 13.79 (15.2-11.2) 

1.59 (1.9-1.3) 

2-3 0.95

4.35

7.5-12.5

1

15  Fino-de-jete 

Campus

7.5

2

11.94(14.1-10.0) 17.61 (20.8-15.8) 

1.72 (1.8-1.6) 

2-3 0.5

2.5

16 campus
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3. 16

700

16

 301- 250 376 -182 

105.89 - 53.95

Nakasone and Paull (1998) 

 1 

0

20

40

60

80

100

120

140

1 2 3 4 5 6 7 8 9 10 11 12

T3 T4 TA-1 TA-2 TA-3 TA-4 TA-5 TA-6

African Pride TA-Taiwan Fino-De-Jete Red Golo Page Campas Pech-Pakchong

17
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 2 3

(cm.) - -

258.00 250.80 240.80 67.97

Page 263.40 248.00 248.00 78.63 
African pride 280.60 286.00 310.00 95.31 
TA-Taiwan 287.20 238.00 238.00 92.01 

TA-1 296.00 236.00 230.00 98.21 
TA-2 271.00 210.00 198.00 74.08 
TA-3 280.00 202.00 210.00 69.17 
TA-4 250.00 182.00 194.00 95.36 
TA-5 284.00 290.00 256.00 92.82 
TA-6 273.00 226.00 245.00 98.26 
Red 286.00 240.00 240.00 81.75
Golo 301.00 334.00 322.00 105.00
T3 263.40 362.00 376.00 85.56 
T4 276.00 329.00 304.00 88.10

Fino – de - jate 273.40 240.00 230.00 53.95 
Campus 296.20 258.00 240.00 105.89

CV. 9.34 12.87 12.51 12.71 

4 .

700 16

 3 397

332

T4  9.62 

 8.89  Fino-de-jate 

Campus

Higuchi et al. (1998)



15

TA-1, TA-2 TA-3

(Salisbury and Ross, 1992)

5 .

 3  : 3

. . . . . . . . . . . . . . . . . . . . . . . .

 4 : 3

135 5.0-1.4 8.89 

Page 397 0.6-3.0 3.78 
African pride 332 0.6-4.8 4.51 
TA-Taiwan 172 - 4.65 

TA-1 - - - 
TA-2 - - - 
TA-3 - - - 
TA-4 27 0.6-3.0 3.70 
TA-5 42 0.7-3.5 4.76 
TA-6 30 0.6-3.5 3.34 
Red 45 0.6-2.5 4.45 
Golo 180 0.6-2.2 3.34 
T3 80 0.6-3.0 3.75 
T4 187 0.7-3.2 9.62 

Fino-de-jate 145 0.3-0.5 1.37 
Campus 130 0.8-2.5 - 
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6.

3

4.62 . . TA-Taiwan

,(2536)

 15  Nissen et  al.,(1999)

(African Pried)  80

(2531) (atemoya) 

 5 : 3

( )

( .)

( .) (L/D) /

TSS.
(brix ) /

( . .)

577.5 11.37 13.5 1.18 25 20 4.62 

Page 175 6.5 8.8 1.35 10 21 2.9 
African
pride

587.5 10.26 12.31 1.19 24 21.5 4.28 

TA-Taiwan 522.5 11.67 12.67 1.18 21.5 20 .6 4.07 
TA-1 - - - - - - - 
TA-2 - - - - - - - 
TA-3 - - - - - - - 
TA-4 - - - - - - - 
TA-5 266.18 8.37 7.09 1.18 33 19.8 0.82 
TA-6 - - - - - - - 
Red 457 8.05 7.50 0.93 24 20 1.07 
Golo 461.14 7.46 7.81 1.04 26 21 2.76 
T3 - - - - - - - 
T4 406.67 9 10.5 1.16 19.6 21 3.66 

Fino-de-jate 180 5.0 5.9 1.18 19.5 24 1.21 
Campus - - - - - - - 
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7.  – 

.

(Anthracnose) Colletotrichum gloeosporioides Penz 

Sacc.

 ( Scab) Elainoe annonae Bitancourt

 ( Rust) Phakopsora cherimoliae Cumm.

(Armillaria root rot) Armillariellal mellea (Vahl: Fr.) Karst 

 (rhizomorph) 
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 (Black canker) Phomopsis anonacearum Bondartzeva 

Monteverde 

(leaf scorch) 

(Diplodia rot) Laiodiplodia theobromae (Botryodiplodia 

theobromae Pat.) 

 (  5) 

 (Mummify) 

(Dieback) 

 ( Purple blotch) Phytophora palmivora Butler 

Zoosporangium 

 (Rhizopus soft rot) Rhizopus stolonifer (Ehr : Fr.) Vuill 
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 6 : 

. . . . . . . . . . . . .

.

. . . . . . . . . .
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-

-
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( Patanga succinta Linn)

56 6 - 8 .

4 - 

40 - 55 

 (Conogethes punctiferalis Guen.)

 1.5 - 1.8 

2

2.3

4  12 - 13 7 - 9 10 - 18 14 - 18 

2

-

(Pseudococcus sp).

3 .
100-200 600-800

14 6 - 10 

3 4

3 1 2 - 3 
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 - 

 (Thrips, Scirothrips dorsalis)

1 2

( Aphis gossypii)

12

4 1-2
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(Allocaridara  malayensis)

8-14

6

-

 " "
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8.

8.1

 100

 87    80     80   67  60

52 (  1)

 7 

100 1/a

 87ab 

   80abc 

   80abc 

   60cd 

100a

100a

     67bcd 

  52d 

C.V. % 17.63

1/

95

8.2

30 100 - 

86.67 60

96.67- 86.67   (  2)
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19

 8 

30  60 

96.67 ns 91.67 ns

96.67 91.67 

86.67 86.67 

93.34 93.34 

91.67 91.67 

96.67 91.67 

100 96.67 

91.67 86.67 

100 91.67 

C.V. % 11.35 20.10 

     ns 99
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 Rollinia  spp., A muricata

A. reticulate  Morton, (1987)

        

20 (incompatibility)
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9.

 9 : 1

170x3x2 1020 2.54 

30x100 300 0.75 

25x100 2500 6.23 

170x3 510 1.27 

24x2x170 8,160 20.34 

30x100x6 18,000 44.87 

300x12 3600 8.97 

2x36x26 1872 4.67 

55 55 0.14 

1600x2 3,600 8.67 

 500 1.25 

                            40,117 100 % 

 10 : 2

24x2x170 8,160 21.28 

30x100x6 18,000 46.95 

300x12 3,600 9.39 

2x36x26 1,872 4.88 

55 55 0.14 

170x5x3 2,550 6.65 

1600x2 3,600 9.39 

 500 1.30 

    38,337 100 %
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 11 : 3

24x2x170 8,160 21.28 

30x100x6 18,000 46.95 

300x12 3,600 9.39 

2x36x26 1,872 4.88 

55 55 0.14 

170x5x3 2,550 6.65 

1600x2 3,600 9.39 

 500 1.30 

    38,337 100 %

 12 : 

1 2 3

1020 - - 1,020 1.33 

300 - - 300 0.39 

2500 - - 2,500 3.25 

510 - - 510 0.66 

8,160 8,160 8,160 16,320 21.25 

18,000 18,000 18,000 36,000 46.87 

3600 3,600 3,600 7,200 9.37 

700 700 700 2,100 2.73 

55 55 55 110 0.14 

- 2,550 2,550 2,550 3.32 

3600 3,600 3,600 7,200 9.37 

500 500 500 1,000 1.30 

40,117 38,337 38,337 76,810 100 
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 13 : 

1 2 3 4

- 200 400 1,000 1,600 

- 72.5 72.5 72.5  

- 14,500 29,000 72,500 116,000 
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1.

2.

3.

4.

5. 1 40,117  2

38,337 3 38,337 4

116,000

6.

577.5 25 / 20

587.5 / 24 /

21.5 TA-Taiwan 522.5 21.5

/ 20.6 T4

 Golo Red
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2548-2549

Month Air temperature,'c Air Humidity,% Rain E-pan 
  max   min  mean max min mean  mm mm/day 

Oct-48 28.6  19.4  23.3  96.4  74.9 85.6  102.8  2.2  
Nov-48 27.7  17.5  21.9  95.9  73.9 84.9  102.0  2.5  
Dec-48 24.5  14.9  19.0  95.5  70.8 83.1  19.4  1.8  
Jan-49 28.8  12.2  19.3  94.6  56.3 75.5  0.0  2.6  
Feb-49 30.4  13.9  21.0  91.8  50.4 71.1  1.4  3.4  
Mar-49 33.7  18.1  24.8  83.2  44.1 63.6  18.2  4.2  
Apr-49 31.7  20.2  25.1  87.9  57.5 72.7  216.4  5.9  

May-49 28.8  19.9  23.7  95.4  75.0 85.2  220.5  2.5  
Jun-49 29.7  21.0  24.7  94.8  75.1 85.0  235.8  2.6  
Jul-49 28.3  21.1  24.2  94.7  81.5 88.1  340.8  2.7  

Aug-49 28.3  21.3  24.3  95.1  80.0 87.5  243.1  2.4  
Sep-49 28.4  20.5  23.9  98.6  79.2 89.0  304.2  3.0  

Total       1804.6  
Mean 29.1 18.3 22.9 93.7 68.2 80.9  3.0 
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