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Table 1. Correlation coeffecients among fruit characters of ’Ma-tou’ wentan fruit

Rind thickness Rind weight Specific gravity Percentage of juice

(mm) (& €3]
Rind weight 0. 60T%k
Specific gravicty -0. 686%*kxx -0. 699%xkx
Percentage of juice —0. 317%kk% 0. 061 0. 206%
Total soluble solids -0. 228% -0.105 0. 419%kxx 0. 318%xxx
Titratable acidity -0. 049 ~0. 364%%xk 0.162 -0. 327xkkxk
No. of segments 0. 042 0. 400%kk% -0. 263%*x 0. 264%xx
No. of split segments 0. 245%% 0. 5hgkkxk ~0. 462%%%X 0. 309%*xx
length of fruit neck 0. 494xkxx 0. 629%kkx -0. 638%*x% 0.006
Percentage of pulp ~0. 582%kkxk -0.130 0. 513%kkx 0. 626%*xx
Fruit weight 0. 689%xkk 0. 672%¥%% -0. 514x*%% 0.048

Total soluble Titratable No. of No. of split Length of Percentage

solids acidity segments segments fruit neck of pulp
(° Brix) 0 (No.) (No.) (mm) %)
Titratable acidity -0. 265%%%
No. of segments 0.012 -0. 273%**
No. of split segments -0.044 -0. 355%%kx (), 450%*kK%
length of fruit neck -0.104 -0. 291%%k 0. 191% 0. 295%%x%
Percentage of pulp 0. 416%%kk -0, 208%kxk , 254%kkx (), 230%% -0. 324%xxx
Fruit weight -0. 487%kx -0.014 0.279%kx 0, 526%%xX 0. 237xx -0. 21%
* . significecnt at 5% level.

¥k . gignificecnt at 1% level.
k% . significecnt at 0.5% level.
¥¥kk: significecnt at 0.1% level.
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Table 2. Relationships between fruit weight and quality of 'Ma-tou’ wentan fruits

Fruit Percentage No. of Rind No.of split Length of Segment Length of

weight of juice segments weight segments fruit neck weight segment
(2) €); (No.) (2) (No.) (mm) (2) (cm)
< 400 21. 66¢’ 12.0d 130. 0f 0. 6d 26. 6b 17.0d 7. 0e
401~500 26. 38a 12. 8cd 151. 1le 2.7c 27.1b 23. 4c 8.2d
501~600 23. 40bc 13. 4bc 189. 3d 3.9b 29.1b 23. 1c 8. 6c
601~700 24. Thab 13. 8ab 222. 8¢ 4, Bab 32. 3a 31.0b 8.8¢c
701~800 25. 39ab 13. 9ab 260. b 5. 5a 32.4a 30.3b 9.2b
> 801 25. 86a 14. 4a 308. 5a 5. ba 33. 8a 38. 6a 10. 6a

Fruit Rind Percentage Total soluble Titratable Soluble solids Specific

weight thickness of pulp solids acdity
(g) (mm) %) (° Brix) %) to acid ratio gravity
< 400 11.5b 61.0b 7. 9c 0.54a 14.5 0.69a
401~500 11.0b 66. 0a 9. 3a 0.44b 21.1 0. 70a
501~600 11.2b 65. 9%9a 8.7 0.44b 19.7 0. 66b
601~700 12.1b 66. 0a 8. 8ab 0. 42b 20.9 0. 65bc
701~800 14.0a 64. 3a 8. 6b 0.43b 20.1 0.63c
> 801 13.2a 64. 2a 8. bbc 0. 44b 19.3 0.63c

! Means followed by different letters within rows are significantly different at
the 5% level by Duncan’s multiple range test.

#3 - R EAT R B E ZBEfR
Table 3. Relationship between in the edible part of fruit and quality of 'Ma-tou’ wentan fruits

Fruit Total soluble solids (° Brix) Titratable acidity (%)

weight(g) Stem end Middle Stylar end Stem end Middle Stylar end

< 400 7.5b! 8. 4c 8.7c 0.52a 0.52a 0.59%
401~500 8. 3a 9.0a 9. 6a 0. 46b 0.42b 0. 45b
501~600 8. 1a 8. 6bc 9. Obc 0.46b 0.43b 0. 44b
601~700 8.3a 8.7 9. 3ab 0. 46b 0.40b 0.41b
701~800 8. 2a 8. 6bc 9.1b 0. 44b 0.41b 0.42b

> 801 8.2a 8. 4c 8. 8cd 0. 46b 0.43b 0.42b

'Means followed by different letters within rows are significantly different at
the 5% level by Duncan’s multiple range test.
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Table 4. Effect of location of fruit set in canopy on the quality of 'Ma-tou’ wentan fruit

Location Fruit Percentage Specific Rind Percentage Total solub Titratable

of fruit weight of pulp thickness of juice solids acid

(g) % gravicty  (mm) % (° Brix) %)
E A 706.08a' 64.47b 0.63b 12. 94a 24. 25b 8. 33b 0.43a
LR 615.87b 66.15a 0.67a 11.70b 26. 16a 9.08a 0. 44a

"Means followed by different letters within rows are significantly different at
the 5% level by Duncan’s muletiple range test.

%5 ~ NETEFRERE X EER

Table 5. Effect of inflorensence types fruit set of ’Ma-tou’ wentan fruits

Type of Final set per Final set per No.of flower per
inflorensence inflorensence (%) flower (%) inflorensence
BHEEBEIR 40. 0a® 40. Oa 1.0
BEEFR()! 40. 0a 3.0b 7.3
BELFE(C) 10. 8b 1.3c 8.4
IRTETE AL 0.8c 0.1d 9.1

VR B A A R R AR E
BELEFR(D) | PR A ERENE R L -

2 Means followed by different letters within rows are significantly
different at the 5% level by Duncan’s multiple range test.

6 - AEHEFREME S ERERE LY

Table 6. Effect of inflorensence types on quality of 'Ma-tou’ wentan fruits

Type of Transversal Longitudinal Rind No. of Leaf No. of No. of split
diameter diameter thickness per segments segments
inflorensence (cm) (cm) (mm) inflorensence per fruit per fruit
BIEBEIERL 12.1a° 14. 0a 14. 5a 6a 16a 7.7 a
HEREFH(—)' 11.4a 14. 2a 14. Ta 5a 15ab 7.7 a
HEEFK () 11.5a 13. ba 11.8a 4a 13b 7.7 a
EIETEF R 10. 2a 12.7a 13.Ta 0b 13b 7.0 a

Type of Specific Fruit Daimeter of Total soluble Titratable Percentage Percentage

weight pedicel solids acidity of pulp of juice
inflorensence gravicty (g) (mm) (° Brix) % % %)
BIEHEE 0.67a 686a 5. 4a 10. 2a 0.45a 64. 6a 38. 3a
BHIEEFH(—) 0.66a 648a 5. lab 10. 4a 0. 46a 63. 9a 37.5a
BELFH(Z) 0.68a 6202 5. 0ab 10. 4a 0.47a 65. 4a 37.5a
EIETEFAL 0.69a  443a 4.1b 10. 6a 0.48a 63. %a 37.7a

MG
2 Means followed by different letters within rows are significantly different at the
5% level by Duncan’s multiple range test.
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Table 7. Effect of pollenation on fruit set and quality of "Ma-tou’ wentan fruits.

Var. of Final Specific Fruit Daimeter of Total soluble Titratable Percentage Percentage

set weight pecdicel solids acidity of pulp of juice
pollenizer (%) gravity (g) (mm) ¢ Brix) % % %)
Pei-yu 66.5a' 0.65a 1138a 7.58a 9.3b 0. 60a 63.1c 33.3b
Wentan 36.5b 0.70a 618b 5.12b 9.8a 0.50b 68. 2a 38. 2a
CK 36.0b 0.69% 611b 4.77b 9. 6ab 0.47b 65. 6b 37.8a
Var. of Transversal Longitudinal Rind No. of seed No. of No. of split
diameter diameter thickness per fruit segments segments per
pollenizer (cm) (cm) (mm) per fruit fruit
Pei-yu 14. 11a 17. 88a 15.87a 131a 14a 1.9a
Wentan 11.15b 13.71b 11.19b 0b 14a 8. 6b
CK 11.25b 13. 80b 11. 38b 0b 13a 8.4b

'Means followed by different letters are significantly different at the 5% level by Duncan’s
multiple range test.
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Table 8. Effect of different harvest dates on the quality of ’'Ma-tou’ wentan fruits

Harvest Transversal Longitudinal Shearing Color
diameter diameter test

dates (cm) (cm) (10erg/cm®) L a b
Aug. 25 11.76a’ 14. 08a 1. 86¢ 54, T3c -10. 05a 25.42c
Sept. 01 11.77a 14. 00a 2.22b 56. 36¢ - 9.94a 26. 20c
Sept. 07 12. 26ab 14. 10a 2.42a 58. 34c -9.19% 27.45b
Sept. 14 12. 35b 14. 04a 2. 44a 59. 26c - 8.49c 28.12b
Sept. 21 12.71b 14. 31a 2.60a 62. T0c - 7.23c 30. 83a

Harvest Fruit Specific Total soluble Titratable Percentage Percentage

weight solids acidity of pulp of juice
dates (g)  gravity  (© Brix) %) (% %
Aug. 25 670c 0.67b 10. 46a 0.41b 63. 6b 39. 2ab
Sept. 01  701bc 0.68b 10. 56a 0.44b 65. 4ab 41. 0a
Sept. 07  T40ab 0. 69ab 10.51a 0.43b 65. 6ab 39. 9ab
Sept.14  750ab 0.68b 10.21a 0.41b 66. la 40. 0ab
Sept. 21  78la 0. 70a 9. 99b 0. 36a 67. 4a 38. 4ab

! Means followed by different letters within row are significantly different
at the 5% level by Duncan’s multiple range test.
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Table 9. Effect of different harvest dates on the soluble sugars of 'Ma-tou’ wentan fruits

Harvest dates Total sugar(%) Sucrose(%) Glucose(%) Fructos(%)

Aug. 25 8.77 a' 6.75 a 1.03 d 0.99 d
Sept. 01 8.85 a 6.75 a 1.00 d 1.10 d
Sept. 07 8.45 b 5.86 b 1.16 ¢ 1.25 ¢
Sept. 14 8.01 c 5.62 ¢ 1.25 b 1.32 b
Sept. 21 7.99 ¢ 5.21 d 1.33 a 1.45 a

! Means followed by different letters within rows are significantly different
at the 5% level by Duncan’ s multiple range test.

#£10 - FARKEEH I XEREHWEE - ERRIIBREEZR
Table 10. Effect of different harvest dates on the total acid - citric acid and malic
acid contents of 'Ma-tou’ wentan fruits

Harvest dates Citric acid (%) Maleic acid (%) Total acidity (%)

Aug. 25 0.46 a’ 0.23 a 0.81 a
Sept. 01 0.49 a 0.21 a 0.86 a
Sept. 07 0.46 a 0.22 a 0.82 a
Sept. 14 0.47 a 0.21 a 0.80 a
Sept. 21 0.40 b 0.20 a 0.71 b

! Mean follower by different letters within rows are significantly different
at the 5% level by Duncan’ s multiple range test.

F11 ~ REHIE RS E R E E

Table 11. Quality of 'Ma-tou’ wentan fruits produced from different locations in Taiwan

Fruit Rind Percentage Percentage Specific Total Titratable Soluble
Location weight thickness of pulp of juice gravity soluble acidity solids /

(g) (mm) % % solids(%) (° Brix) acid ratio
Matou, Tainan 351.6¢c' 7.8b 69. 2a 44. 6a 0.78a 13.1a 0.42d 31. 5a
Tungho, Taitung 488.8b 12.3a 61.1c 31.5d 0.65c 11.4b 0.59% 19. 4c
Hokang, Hualien 512.7b 11.3a 64. 5b 35. 2e 0.67b 11.7b 0. 56b 21. Obc

Touliu, Yunlin 681.8a 11.8a 65. 2b 40. 8b 0.68b 10.6¢c 0.47c 22.8b

! Means followed by different letters within rows are significantly different at the 5%
level by Duncan’ s multiple range test.
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Table 12. Quality of 'Ma-tou’ wentan fruits produced from different years in Touliu

Percentage Percentage Specific Total soluble Titratable Soluble

Years' of pulp of juice solids acidity solids /
%) %) gravity (° Brix) (%) acid ratio

1992 65. 2a” 25.9b 0. 65a 8. 0.43b 20.2b

1993 65. 6a 36. 3a 0.67a 10. 5a 0.41a 25. ba

U 19924E S DATFRA S MEH B MET ¢ 19934E S DUB MM AE - -
® Means followed by different letters within rows are signficantly different at
the 5% level by Duncan’s multiple range test.
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Studies on Quality of 'Ma-tou’ Wentan
(Citrus grandisOsbeck cv.’Ma-tou’) Fruits
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Summary

The fruit of Ma-tou Wentan less than 400g contained less sugar and more acid had
poor quality. The fruit weighted between 400g and 600g had better quality.

Ma-tou wentan is characterized by self-incompatibility and showed pathenocarpy. The
flush with terminal flower had 40 percent of fruit setting the Leafy but inflorescence had
2.2 percent of fruit setting , but Inflorescence had only 0.1 percent of fruit setting. pollinted
with Pei-yu pollen could increas fruit setting ratio and but decrease split segment.
However , the fruit grew larger, with thicker peel, more seeds,less sugar and high acidity
show poor quality. The best pick maturity was 23-25 weeks after anthesis because the fruit
contained higher TSS and juice content. Besides, the fruit had better quality ,if picked
earlier than 23 weeks after anthesis, the fruit less juice content, if picked later than 25
weeks after anthesis,the fruit contained lower TSS and was of poor quality.

Comparisons made on the fruit volume, juice percentage, TSS and TA showed
significant difference among locations of Tainan, Taitung, Hualien and Yunlin. The fruit
from Tainan contained higher TSS,lower TA but higher juice percentage. The fruit from
Hualien and Taitung contained next higher TSS and best higher TA but lower juice
percentage. The fruit from Yunlin contained lower TSS and TA but next higher juice

percentage.

Key words: ’'Ma-tou” Wentan, quality, fruit weight, pollination, fruit

development, growing area.



