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Fig. 1. Diagram of temperature in Taichung area from Sept. 1986 to
Mar. 1988
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Fig. 2. Percentage of hermaphrodite flowers at different age of Irwin
and Haden mango trees
X ‘:Mean values in a row with similar letters did not differ
significantly at 5% level
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Fig. 3. Percentage of hermaphrodite flowers of the first and second
panicles on a fruit branch
X ! See foot note of Fig. 2
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#F1. BB -LEETSUERRRE A IR R (1986~1988)
Table 1. Characteristics of 7-year old Irwin mango panicles emerging in different
months in Taichung area from 1986 to 1988

Crop Month Ave. length No. of male No. of herma- Percent of Sex
year emerged per panicle flowers per ~ phrodite flow- hermaphro- ratio
(cm) panicle ers per panicle dite flowers
10 31.2 a° 335 ab 352 ab 49.8 a 1.01
1986 11 23.4 ab 472 ab 587 a 55.4 a 0.80
12 18.7 b 609 a 171 b 21.9b 3.56
1 18.1 b 505 ab 375 ab 42.6 ab 1.35
1987 2 17.1 b 219 b 194 ab 46.9 a 1.13
1987 12 - 605 a 252 a 29.4 a 2.40
1 - 693 a 384 a 35.7a 1.80
1988 2 - 257 b 105 a 29.0 a 2.45

z - Means within column followed by the same letter are not significantly different
at 5 ¥ level

2. BHHE-CEABEERATR A BIEHE R HHE (1986~1988)
Table 2. Characteristics of 7-year old Haden mango panicles emerging in different
months in Taichung area from 1986 to 1988

Crop Month  Ave. length No. of male No. of herma- Percent of Sex
year emerged per panicle flowers per phrodite flow- hermaphro- ratio
(cm) panicle ers per panicle dite flowers
10 24.5 ab’ 635 a 365 b 36.5 ab 1.73
1986 11 26.3 a . 551 a 568 a 50.7 a 0.97
12 18.8 b | 551 a 232 ¢ 29.6 b 2.38
1 24.8 ab 367 ab 193 cd 34.5 ab 1.90
1987 2 21.8 ab 130 b 96 d 42.5 ab 1.35
10 - 835 b 551 a 39.2b 1.52
1987 11 - 687 b 697 a 50.4 a 0.99
12 ~ 1900 a 736 a 271.9 ¢ 2.58
1988 1 - 1959 a 448 a 18.6 d 4.37

z . See foot note of Table 1
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3. MR EEAMERRE AR H BITER R ERE (1986~1988)
Table 3. Characteristics of 20-year old Native mango panicies emerging in different
months in Taichung area from 1986 to 1988

Crop Month  Ave. length No. of male No. of herma- Percent of Sex
year emerged per panicle flowers per phrodite flow- hermaphro- ratio
(cm) panicle ers per panicle dite flowers
10 25.3 a* 349 be 160 be 31.4 b 2.18
1986 11 23.8 ab 308 be 283 ab 47.8 a 1.09
12 17.6 ¢ 441 ab 204 abc 31.6 b 2.16
1 19.5 be 716 a 202 abc 22.0 ¢ 3.54
2 24.6 ab 606 ab 360 a 37.3 ab 1.68
1987 3 - 102 ¢ 80 ¢ 43.9 a 1.28
10 - 640 ab 225 a 26.0 a 2.84
1987 12 - 605 ab 166 ab 21.5 ab 3.64
1 - 986 a 169 a 14.6 b 5.83
1988 2 - 398 b 114 a 22.3 ab 3.49

z : See foot note of Table 1

F4. BFMEREGRRNRSAIEHE R
Table 4 Characteristics of panicles emerged at different parts of Haden mango trees

grown in Taichung area

No. of male No. of herma- Percent of Sex
Parts of panicles flowers per phrodite flow- hermaphro- ratio

panicle ers per panicle dite flowers
East 479 a* 306 a 38.9 a 1.56
West 755 a 265 a 26.0 ab 2.85
South 351 a 290 a 452 a 1.21
North 729 a 190 a 20.7 b 3.83
Top 651 a 458 a 41.3 a 1.42

z . See foot note of Table 1
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25, AFHEASRBRBENMEFEUBE/NMEEMIETERE

BRI R R R BT R 2557

Table 5. Percentage of total and hermaphrodite flowers at the apex, mid-portion

and base of the panicle of five mango cultivars grown in Taichung area

Item Position Cultivar
examined of
flowers Irwin Haden Native Keitt Vhite Potted
Irwin Haden
Percent Apex 13.6 ¢ 26.0b 136b 248b 346a 266a 19.8b
of total
flowers Mid- 355b 308b 444a 414a 360a 399a 39.1a
portion
Base 5.9a 43.2a 420a 33.8a 294a 335a 41.1a
Percent of Apex 599 a 31.8a 434a 63.4a 29.7a 43.0a 448 a
hermaph-
rodite Mid- 472 ab 20.8a 200 a 40.3b 16.9b 157b 186 b
flowers portion
Base 31.8a 7.3b 13.1b 204¢c 9.35b 9.4 ¢ 4.4 ¢
z . See foot note of Table 1
6. FRRESEEERERAE
Table 6. Characteristics of panicles of different mango cultivars
Age Cultivar No. of male No. of herma- Percent of Sex
flowers per phrodite flow- hermaphro- ratio
panicle ers per panicle dite flowers
Keitt 305 ¢? 302 a 498 a 1.01
20-year Irwin 690 bc 347 a 34.1b 1.93
old Haden 1412 a 331 a 18.9 ¢ 4.27
Native 1014 ab 217 a 176 ¢ 4.67
Irwin 694 b 385 a 35.7 a 1.80
7-year Haden 1750 a 403 a 18.7 ab 4.34
old Vhite 175 b 22 b 11.2 b 7.95
Irwin 1198 b 1126 a 48.5 a 1.05
2-year-
old potted Haden 2118 a 656 b 23.6 b 3.23

z . See foot note of Table 1
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KT, BREXTREEEREEERE

Table 7. Characteristics of potted Irwin mango panicles under different shading

condition
Shading No. of male No. of herma- Percent of Sex
treatment flowers per phrodite fiow- hermaphro- ratio
panicle ers per panicle dite flowers
60-65% shading rate 1215 a* 414 b 254 ¢ 2.93
40-45% shading rate 586 b 301 b 3395b 1.95
Control 1186 a 1141 a 49.0 a 1.04

z . See foot note of Table 1
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R8. BXHERAERELELL S EETRE—EPIER ERBRE (1986~1987)

Table 8. Nutrient concentrations of the middle leaves of first internode below
panicles with different sex ratio. Samples were taken from Irwin
mango trees grown in Taichung area from Nov. 1986 to Feb. 1987

Month Sex ratio Macro-nutrients (%) Micro-nutrients(ppm)

N P K Ca Mg Fe Zn Cu Mn

0.501-1.0 1492 0.1202 0.75b 2.26a 0.25a 48ab 23a 6a 61
1.01 -2.0 1.57a 0.120a 0.99a 202a 0.25a 58a 23a 6a 62
Nov. 2.01 -4.0 1.50a 0.107a 0.95ab2.08ab 0.24a 42b 2la 6a 59
>4.01 1.36 a 0.107a 1.02a 2.11a 0.25a 39b 19a 7a 48

All males 1.41a 0.113a 0.81ab202a 0.23a 41b 20a 7a 62

0.501-1.0 1.42a 0.113b 086 b 2.31a 0.25a 45a 22a 6b 59
1.01 -2.0 1.44a 0.110b 08 b 1.75b 0.24a 35a 20a 6b 55
Dec. 2.01 -3.0 1.47a 0.118b 0.90ab2.40a 028a 38a 2la 7b 60
3.01 -5.0 1.52a 0.143b 1.08a 2.26a 0.24a 33a 20a 8a 41
>5.01 1.42a 0.120a 0.83 b 2.28a 0.25a 38a 21a 6b 54

<0.50 1.70 a 0.140 a 0.86a 2.02abc 0.21a 72a 27a 6bc 74
0.501-1.0 1.55ab0.137a 0.87a 1.66¢ 0.17a 60ab 24a 8a 67
Jan. 1.01 -2.0 1.48 bc 0.130 ab 0.84 a 1.82 abc 0.22 a 59 ab 23 a 6 bc 60
2.01 -3.0 1.43 bc0.110 cd 0.64 a 2.18 ab 0.25a 42b 22a 5c 60
3.01 -4.0 1.46 bc0.113 ¢cd 0.84 a 2.27a 0.23a 52ab 24 a ‘5 c 64
401 -50 1.36 ¢ 0.120 bc 0.65a 1.79bc 0.20a 50b 22a 5c¢ 63
>5.01 1.39 ¢ 0.107d 0.88a 1.90abc 0.21a 49b 20a 7 ab 53

<0.50 1.54a 0.113a 0.76b 1.80a 0.19 60a 21a 6a 59
0.501-1.0 1.35a 0.118a 0.87ab1.33b 0.182 59a 22a T7Ta 64
Feb. 1.01 -2.0 1.44a 0.118 a 0.90 ab 1.94 a 0.2la 57 a 22a T7Ta 54
2.01 -3.0 1.44a 0.110a 1.07a 1.84a 0.2]a 6la 24a 7a 5l

z + See foot note of Table 1
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#£9. FMFEERCFEGEEEEL TS —ah i EREBE ( 1-37, 1987 )

Table 9 . Nutrient concentrations of the middle leaves of first internode below
panicles with different sex ratio. Samples were taken from Native
mango trees grown in Taichung area from January to March of 1987

Month Sex ratio Macro-nutrients (%) Micro-nutrients(ppm)
N P K Ca Mg Fe Zn Cu  Mn

1.01 -2.0 1.40 2 0.130a 0.73a 1.7 a 0.18a 50a 22a 10a 96

Jan. 4.01 -5.0 1.48a 0.157a 0.74a 290a 0.22a 49a 22a 10a 48
>5.01 1.48a 0.130a 0.69a 197a 0.18a 44a 19a 9a 84
0.501-1.0 1.3a 0.107a 0.77a 161 a 0.18a 35ab 21a 7a 249

1.01 -2.0 1.27b 0.110a 0.67ab1.60a 0.19a 37ab 19a 5a 177

Feb. 2.01 -3.0 1.20b 0.08 a 0.50b 1.27a 0.16a 28b 15b 5a 148
3.01 -4.0 1.23 b 0.103a 051 b 168a 0.23a 40a 18ab 7 a 196

<0.50 1.35a2 0.103a 046 5b 1.62b 0.15¢ 50a 2la 4b 161

Mar. 0.501-1.0 1.35a2 0.107a 0.71a 1.7 ab0.20b 50a 21l a 6 ab 242
1.01 -2.0 1.18 ¢ 0.117a 0.77a 1.98ab0.26a 47a 22a 6 ab 274

2.01 -3.0 1.28b 0.120a 091 a 2.14a 0.24a 48a 23a 9a 231

z . See foot note of Table 1

#10. BtEARECEEER T RAEEEE L IEE T RS iR E ERRE
(1988%1H)
Table 10. Nutrient concentrations of the middle leaves of first internode below
panicles with different sex ratio. Samples were taken from potted
Irwin and Haden mango trees grown in Taichung area (January, 1988)

Cv. Sex ratio Macro-nutrients (%) Micro-nutrients{ppm)
N P K Ca Mg Fe Zn Cu  Mn
<0.50 1.74 a* 0.094 a 1.57a 1.8 a 0.18 a 43a 14b 4a 34
Potted- 0.501-1.0 1.89a 0.100a 1.68a 1.79a 0.19 a 45a 16a 5a 33
Irwin  1.01 -2.0 1.87a 0.112a 1.51a 1.99a 0.16 a 39a 15ab 4a 41
2.01 -3.0 1.70a 0.105a 1.69a 1.45a 0.13 a 46 b 13a 5Ha 27
Potted- 3.01 -4.0 1.79a 0.117a 1.64a 1.46a 0.15 a 50 ab 15a 5a 43
Haden 4.01 -5.0 1.81a 0.121a 166a 1.79a 0.13 a 59a 1ba 4a 43
Potted- 0.501-1.0 1472 0.112a 18 a 1.69a 025a 43a 19a 8a 70
Irwin
with
40-65% 1.01 -2.0 1.84a 0.114a 1.9 a 1.82a 0.23 a 47 a 17b 3 b 45
sh%ding
rate

z - See foot note of Table 1
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11, SHMERESRRTNFAGEE L fEP TS — e S5 A TRkt a R

BHEREE (1986~1987)

Table 11. Soluble carbohydrate and starch concentrations of the middle leaves of

first internode below panicles with different sex ratio. Samples were

taken from Irwin mango trees grown in Taichung area from 1986 to 1987

Month Sex ratio Soluble carbohydrate (%) Starch(%)
0.501-1.0 8.7 a 3.4 a
Nov. 1.01 -2.0 9.7 a 3.0a
2.01 -4.0 9.8 a 25a
>4.01 6.1b 26a
All males 9.8 a 3.4 a
0.501-1.0 10.8 a 2.7a
1.01 -2.0 10.0 ab 3.0a
Dec. 2.01 -3.0 9.9 ab 2.6 a
3.01 -5.0 9.5 b 29a
>5.01 9.1b 3.1a
<0.50 8.2 abc 2.7b
0.501-1.0 6.7 c 2.3b
Jan. 1.01 -2.0 6.9 bc 4.0 a
2.01 -3.0 7.8 be 3.4 ab
3.01 -4.0 8.1 abc 24D
4.01 -5.0 9.7a 2.9 ab
>5.01 8.3 ab 2.2b
<0.50 8.8 a 33a
0.501-1.0 9.1a 3.4a
Feb. 1.01 -2.0 7.6 a 2.7 a
2.01 -3.0 8.9 a 3.0a
3.01 -4.0 8.1a 3.4 a

z . See foot note of Table 1
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#12. BFHEBERRTREEEE LB THE P EER TEERK &R
B (1986~1987)
Table 12. Soluble carbohydrate and starch concentrations of the middle leaves of
first internode below panicles with different sex ratio. Samples were
taken from Haden mango trees grown in Taichung area from 1986 to 1987
Month Sex ratio Soluble carbohydrate (%) Starch(%)
0.501-1.0 9.9 a* -
Dec. 1.01 -2.0 9.2a 1.3 a
2.01 -3.0 10.9 a 1.3 a
3.01 -5.0 8.7 a 1.3 a
>5.01 8.6 a -
1.01 -2.0 11.4 a 3.9 a
Jan. 2.01 -3.0 10.5 b 4.1 a
3.01 -4.0 10.7 b 35a
1.01 -2.0 10.2 a 43 a
April 2.01 -3.0 8.5a 3.7a
z : See foot note of Table 1
K13, BB AHREER A A EE T L O N —Ei IR A TR K b e Y
BB A (1986~1987)
Table 13. Soluble carbohydrate and starch concentrations of the middle leaves
of first internode below panicles with different sex ratio. Samples
were taken from Native mango trees grown in Taichung area from Jan.
to March of 1987
Month Sex ratio Soluble carbohydrate (%) Starch(%)
4.01 -5.0 8.2 b 4.8 a
Jan. >5.01 9.7a 45 a
0.501-1.0 8.5a 39b
Feb. 1.01 -2.0 8.6 a 4.7 ab
2.01 -3.0 9.2a 6.5 a
3.01 -4.0 9.9 a 4.6 ab
<0.50 6.7b 4.5 a
Mar. 0.501-1.0 79 a 3.6a

z . See

foot note of Table 1
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Percent of phenolic compounds
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20.0 30.0 40.0 20.0 30.0 40.0
Percent of hermaphrodite flowers

B4, &t B SO AR RN AR e L 2 e TS — e P il MR
BILSWRE (198842H )

Fig. 4. Concentrations of total phenolic compounds of the middie leaves of
first internode below panicles with different percent of
hermaphrodite flowers. Samples were taken from Irwin and Native mango
trees grown in Taichung area (Feb. 1988)

X : See foot note of Fig. 2

3.0r a

Potted-Haden Potted-Irwin

2.0r a I
ab* ab

1.0r

Percent of phenolic compounds

<10.0 10.01 2 40.01 60.01 70.01
20.0 30.0 40.0 50.0 70.0 80.0
Percent of hermaphrodite flowers

BE5 ERHEARERIEHERNARETE R TR PR
EMELEIRE (1988428 )

Fig. 5. Concentrations of total phenolic compounds of the middle leaves of
first internode below panicles with different percent of
hermaphrodite flowers. Samples were taken from potted Irwin and Haden
mango trees grown in Taichung area (Feb. 1988)

X ! See foot note of Fig. 2
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Physiological Studies of the Sex
Expression of Mango'

YANG, S. R2 K. C. LEE?, and W. N. CHANG?

Summary

The mango panicle consists of male, hermaphrodite and imperfect flowers.
Air temperature greatly affected the percentage of hermaphrodite flowers
emerging from the shoots in different months, The optimum temperatures for
the formation of hermaphrodites were between 18C and 25°C. Temperature below
18°C or above 25°C was found to have inhibitory effect. The amount of herma-
phrodites in flowers varied with the months of the year and the cultivars of the
plant. December was the month which showed the lowest occurrence rate and
Keitt was the cultivar which had the highest occurrence frequency (49.8%)
followed by cvs. Irwin (341%), Haden (18.9%), Native (17.6%) and White (11.2%).
Higher hermaphrodite rates were observed on the top (41.3%) and in the southern
part (45.2%) of the canopy as opposed to 26.0 and 20.7% in the western and
northern sides, respectively. Age of plant plays a part in sex ratio as well.
One-year-old Irwin was found to contain 71% hermaphrodite flowers, on the other
hand, 7-year-old and 20-year-old plants had only 51 and 46% of this kind of
flowers, respectively. Shading plants with black nylon net (40-65% shading) helped
the suppress of the phenomenon. The shaded plants was proved to bear 151-23.6%
less hermaphrodite flowers than the unshaded ones. When concentrations of
mineral nutrients, soluble carbohydrate, starch and total phenolic compounds of
the middle leaves of the first internode below panicles were analyzed for their
relationship to sex ratio, no clear picture emerges. Further investigations are
needed to clear those points of interest.
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