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. CRICRES 0/ MERRIL ( BBCH f5£E 610 [z ) B T FERRAL | PRULPEEZ
Fig. 1. Initial flowering of the first bisexual flower on mango inflorescence (BBCH stage 610) and
the tree-ripe harvest stage
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Fig. 2. Daily maximum temperature (Tmax), minimum temperature (Tmin), average temperature
(Tavg), and daily growing degree days (GDD,,,) during the experimental period from 2021
to 2025

Note: The calculation of daily growing degree days (GDD,,,) adopts 10°C as the base temperature
and 35°C as the upper temperature threshold. When the hourly air temperature is below
10°C or above 35°C, the hourly thermal contribution is assigned a value of zero. For all
other hours, the hourly contribution is computed as (hourly temperature — 10°C) x 1/24. The
sum of the effective hourly contributions over 24 hours constitutes the daily growing degree
days.
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Fig. 4. Growth curves of fruit length of ‘Irwin’ mango in 2022 (top) and 2023 (bottom). Data
represent mean values (n = 15)

111



SR ST 86 5t

REWE ~ RIS - RERRERIEREMRT UGS SRR P i piory 2R A2 FL
MR RE G BURERE A (E R E B SRS S RE 1 RN RE ke i
REEERE - TRLRIEEE T 2 AR -

30 ¢ 1 100%
- 0,
25 | mmm Number of fruits 90% o
s = 0
" = Cumulative percentage 80% %"
& 1 60% %.3;
S 15 1 150% o
—g 1 40% &
E 10 1 30% g
5 | N 20% 8
1 10%
0 0%
+T o ¥ 9 ¥ o ¥ N T O T S T  wn
e - B e B L QS i S A & =
- I R
S 8= = 802 88 &8s
Days after flowering (days)
30 ¢ 1 100%
1 90%
" 25 [ mmmNumber of fruits 1 80% &
EZO | =——Cumulative percentage 1 70% §
e 1 60% i&
= 15 | 1 50% o
é:a’ 1 40% £
E 10 F 130% 2
5 L 1 20% 5
1 10%
0 0%
e Ne e, Ne Mo N Mo Neo e Ne) Be ) Ne Mo Neo e Ne) N e e o) Sl e
<t Ot oo o AT oA T AT ANT AT O
<t F VD O O NN 00NN OOV — AN AN on <
T T O T A d a9 T g g e gl gl ol el
e R G e G R e R R R O O . R
O N O VN O WV O N O VNO VO WV O WV O WV OWn
<t T 0D O O N0 0NN OO = NN onoon
—_— e e e e e e = = = — — Al AN AN NN AN AN
Growing degree days (degree-days)

5. 2021 At T ERRAL , BRULZAETR A BUAC R B0
Fig. 5. Days after flowering and growing degree days during the flowering-to-fruit period for tree-
ripe harvest in 2021 under natural flowering
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Fig. 6. Days after flowering and growing degree days during the flowering-to-fruit period for tree-
ripe harvest in 2021 under flower-thinning treatment
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Fig. 7. Days after flowering and growing degree days during the flowering-to-fruit period for tree-
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Fig. 8. Days after flowering and growing degree days during the flowering-to-fruit period for tree-
ripe harvest in 2023 under natural flowering
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Fig. 9. Days after flowering and growing degree days during the flowering-to-fruit period for tree-
ripe harvest in 2024 under natural flowering
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Fig. 10. Days after flowering and growing degree days during the flowering-to-fruit period for tree-
ripe harvest in 2025 under natural flowering

117



SR ST 86 5t

A

AT AT 2021 £E 28 2025 B SRR Z BUREE - —fIAEH] T 1ERRAL
FHEAERUR T 1513 ~ 2,379 EH > RIS IEEZEF{E 1,940 ~ 2,020 EH - FREH
EFAR > BURATEIE BTN " FERRAL ) CRRZITE - BIBRNR R R AT
Z FENERETRE - BURHARE S - SSNIREHIRDR T AT R TR AR (s -
AL LI BBCH f51E 610 FEE: " 55—/ NERRIL | RROMER: - AR T &t — B
RAMEFRIHAEREN: - BEGM S - BEBURERIE > MEREET AR E A TRHIEL A T
TEMIE] > BN RS - AN - (R R SRR T B 38 e -

AT Fers LAEAIHERE - A B Bl 1L 28 KRR S 2 B I i sl e B R R iy
IrERE ARt 2 B R fERE R - BB EE R AT R e e RV ESE R - (B A B
Z BRI G LA ERSEE - IR 5T T R AR AR N A B AR S I 2 w7 - ERERE R |
R -

5| FSZRA

1. Adak, T. and N. Babu. 2025. Recent changes in thermal indices in Mango cv Dashehari under
subtropical climate. J. Eco-Friendly Agr. 20(1): 99-108.

2. Amaral, M. H., C. McConchie, G. Dickinson, and K. B. Walsh. 2023. Growing degree day
targets for fruit development of Australian mango cultivars. Hort 9(4): 489.

3. Benachio, S. and W. Avilan. 1982. Agroclimatic assessment approaches for major cropping
areas of Venezuela. Ceniap—inia. Maracay, Venezuela.

4. Bhise, D. R., Bhosale, A. M. Kharat, M. A., and K. M. Naik. 2022. Effect of heat units and time
period on maturity indices of different varieties of mango (Mangifera indica L.). The Pharma
Innovation J. 11(12): 2806-2808.

5. Castro, W. C., J.C. Rodrigues, and A.M.L. Sousa. 2017. Thermal necessity of mango trees from
northeast Para’s state, Brazil. Revista Brasileira Agricultura Irrigada. 11(6): 1116-1126.

6. Chalak, S. U., S. J. Patil, and B. M. Mote. 2023. Heat unit requirement for different phenophases
in mango varieties under south Gujarat condition. Indian J. Hort. 50(1): 230-233.

7. Hofman, P. 2011. Development of best practice pre- and postharvest protocols for production of
Calypso mango: Phase 2. Hort. Australia Limited. Sydney, Australia.

8. Kushwaha, A. K., D. Thukkaram, D. Rastogi, N. S. Singh, K. Beer, P. Debnath, V. Dayal, A.
Yadav, S. S. Das, A. Bajpai, and M. Manoharan. 2025. Climate-induced heat stress responses on
indigenous varieties and elite hybrids of mango (Mangifera indica L.). Agriculture 15:1619.

9. Moore, C. 2010. Developing a Crop Forecasting System for the Australian Mango Industry.

118



10.

I1.

12.

13.

BRI 2 B RRURE 2 SRE R

Hort. Australia Limited. Sydney, Australia.

Oppenheimer, C. 1947. The acclimatization of new tropical and sub-tropical fruit trees in
Palestine. Bul. Agr. Res. Sta. Rehovot 44: 184-189.

Osuna Garcia, J. A. 2019. Validation of the Heat Unit’s Technique to Determine the Optimum
Harvest Time on Main Exporting Mango Varieties. INIFAP and National Mango Board. Nayarit,
Mexico.

Rajan, S., D. Tiwari, V. K. Singh, P. Saxena, S. Singh, Y. T. N. Reddy, K. K. Upreti, M. M.
Burondkar, A. Bhagwan, and R. Kennedy. 2011. Application of extended BBCH scale for
phenological studies in mango (Mangifera indica L.). J. Applied Hort. 13: 108-114.

Ramteke, V., A. Sanadya, N. Kumar, and A. K. Kerketta. 2022. Thermal requirement for
phenophases of mango varieties in the sub humid tropics of east central India. Indian J. Hort.
79(4): 425-430.

119



SR ST 86 5t

Preliminary investigation of accumulated
temperature from flowering to
. .« . 1
maturity in ‘Irwin’ mango
Shih, P. Y.°, T. A. Chen’, C. S. Chang” and T. S. Lin®

Abstract

To investigate the relationship between mango fruit development and accumulated
temperature, ‘Irwin’ mango trees cultivated at the Tainan District Agricultural Research and
Extension Station were used as experimental materials. From 2021 to 2025, the dates of first flower
bloom on the inflorescence (initial flowering) and harvest of fully ripened ("tree-ripe") fruits were
recorded, along with corresponding accumulated temperatures. Results showed that the number of
harvested fruits followed a normal distribution over time, and the cumulative harvest rate exhibited
an S-shaped curve, with a markedly higher volume of mature fruits occurring during the mid-
harvest period. For fruits from the main flowering period, the harvest occurred 102 to 165 days
after flowering, with accumulated temperature ranging from 1,513 to 2,379 growing degree days
(GDD). Peak harvest was concentrated between 126 and 136 days after flowering, corresponding
to 1,940 to 2,020 GDD. Interannual variation was minimal, indicating a strong correlation between
the time from flowering to fruit maturity and temperature accumulation. These findings suggest that
accumulated temperature serves as a more precise indicator than days after flowering for predicting
mango harvest periods. It can be effectively used for production forecasting and marketing
planning, providing more flexible and dynamically adjustable information for harvest scheduling
under variable climatic conditions.

What is already known on this subject?
At present, there are no published studies in Taiwan specifically focusing on accumulated
temperature in mango cultivation.

What are the new findings?
This study continuously recorded the dates from flowering to harvest of mangoes over a five-
year period and calculated the corresponding accumulated temperature, providing a valuable
reference for future research.

What is the expected impact on this field?

By utilizing accumulated temperature data and meteorological information, it is possible to
predict the harvest period of mangoes, which can support more effective harvest scheduling
and production-marketing planning.

Key words: Mango, Growing Degree Days, Harvest Period Forecast
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