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Fig. 1. The color of different fruit maturity stages.(left: greenripeness, middle: brown ripeness,

right: redripeness)
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Table 1. The fertility rates of seeds in different fruit maturity stages

Cultivar Green maturity Brown maturity Red maturity
EEGECE 83.9%13.5 83.2%8.0 549+173
HEE =rE 5t 2 9% 70.1£18.7 76.5%8.4 41.8+19.6
Gk = 3 ok 96.61+1.8 98.1+£2.1 984+1.4

SRS 4 97 954131 98.8%11.3 99.3%1.1

L SPHEME £ fEAE(REZE (n=4) o Data are mean £ SD (n = 4).
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Table 2. Germination rates and mean germination days in different fruit maturity stages

HEEERE 19 OEEERE2 5 GEHEME R SEEER 458
White asparagus White asparagus Green asparagus Green asparagus
Tainan No.1 Tainan No.2 Tainan No.3 Tainan No.4

}ﬁ?j‘:&l}%r e e e e e g g g
Maturit’;y SIFR SPIGEEEE SRR PIGEEEE SRR CPIgISF PR CPIEEEF
Germin-  H#;  Germin- H#  Germin- H#;  Germin-  H#{

stage . . . .
ation rates Mean ationrates Mean ationrates Mean ationrates Mean
germin- germin- germin- germin-
ation days ation days ation days ation days

S 89.3+54* 79104 91.0%+34 64106 955+53 109106 723+11.1 13.0+12
BN 92.8+3.8 75104 943%51 55%05 968*15 52%05 983146 65107
e 93.0+34 52403 935+3.8 55+05 985%21  43%02 983+20 53%0.5

2 SEHA(E £ fEAE(SZE (n=4) - Data are mean £ SD (n = 4).
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Fig. 2. Germination rate of different fruit maturity stages of four varieties of asparagus. A.white
asparagus Tainan No.l, B.white asparagus Tainan No.2, C.green asparagus Tainan No.3,
D.green asparagus Tainan No.4
3. FERERAE TSR AR
Table 3. Germination coefficient in different fruit maturity stages
ENE  HEEEREES DEBEREE2I GEGEREEI I GEEERM 45
Maturityty ~ White asparagus White asparagus Green asparagus Green asparagus
stage Tainan No.1 Tainan No.2 Tainan No.3 Tainan No.4
ESE 11.340.8" 14218 8.81+0.9 5613
B 12310.2 17315 18.6+1.8 152+1.5
4L EA 18.1%£1.5 177122 229+1.1 18.7+2.2

L SEHe(E £ fEAE(EZE (n=4) - Data are mean £ SD (n = 4).
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Table 4. Germination rates and mean germination days in different fruit maturity stages pre and
post storage

HEE = 1 98 SrRiEEIER 4 5%
White asparagus Tainan No.1 Green asparagus Tainan No.4
fiek 0 H frie 180 H f7et 0 H e 180 H
IpEEs No storage Storage 180 days No storage Storage 180 days
g g Y g g y

e BEE VBT BE VORF PR VARF @K HORF
Germin- H#  Germin- H%  Germin- H%  Germin- HE
ationrates Mean ationrates Mean ationrates Mean ationrates Mean

germin- germin- germin- germin-

ation days ation days ation days ation days

e 893154 79104 853+3.8 80104 723f11.1 13.0%x12 51.5+49 10.1105
RN 92.843.8 75104 955146 77110 983146 65107 938%54 65104

ZIEN 93.0%34 52103 975109 63%03 983£20  53£05 99013  S51%0.1

L (E + fEAE(RZE (n = 4) - Data are mean £ SD (n=4).
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Table 5. Germination coefficient in different fruit maturity stage pre and post storage

HEE EZrEE 1 5% G A R 4 5%

FRAE White asparagus Tainan No.1 Green asparagus Tainan No.4
Maturityty — — — —
stage B 0 H 5 180 H #95% 0 H 5 180 H
No storage Storage 180 days No storage Storage 180 days
S 11.3+0.8" 10.6%0.5 56113 51104
HER 123%0.2 124+1.8 152+1.5 144+13
4Lk 18.1%£1.5 15.5%0.6 18.7+2.2 194103
L (E + fEAE(RZE (n = 4) - Data are mean £ SD (n=4).
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Study on seed fertility and germination of

different fruit maturity stages of asparagus'

Guo, M. C., M. H. Hsieh and J. W. Chen’

Abstract

To improve seed yield and quality, the purpose of this study is to seek the optimum maturity
classification of asparagus seeds for early harvesting without affecting the germination rate. The test
strategy is to investigate fertility, germination rates, mean germination days, germination energy
and germination coefficient of the four varieties of asparagus, i.e. white asparagus Tainan No.l and
Tainan No.2, green asparagus Tainan No.3 and Tainan No.4, and to divide the fruit maturity into
three levels of ripeness (green, brown and red). The results showed that the germination rates, mean
germination days and germination coefficient were similar in brown and red fruit seeds, and worst
in green fruit seeds. In addition, after harvesting, the seeds were stored at 25°C for 180 days. The
germination rates of the seeds of fruit and red fruit were similar, and they were significantly higher
than green fruit seeds. It was confirmed by this study that the four varieties of asparagus had similar
germination rates during the brown to red stages of fruit ripeness, and the harvesting period could
be started in the brown fruit stage, which had not only the ample harvesting time, but also avoiding
the pre-harvest sprouting in the red fruit stage and the quality loss caused by high fruit drop rate in
rainy season.

What is already known on this subject?

At present, in the production of asparagus seeds, fruit is harvested mainly in the red fruit stage,
but it is often faced with over-ripening of some fruits, resulting in high fruit drop rates. If the
rain caused the seeds germinating in the fruits, loss of seed yield and quality were resulted.

What are the new findings?

Previous classifications of fruit maturity for asparagus seed production was only divided
into two stages: green and red. This research proposes another brown stage of fruit ripeness
between the green and red stages. This brown stage has not only a low fruit drop rate, but also
less affected by rainfall.

What is the expected impact on this field?

Germination rates, mean germination days and germination coefficient of the fruit in the brown
and red stages were similar. Harvesting seeds earlier in the brown fruit stage was beneficial to
avoid the risk of fruit drop and low seed quality due to rainfall.

Key words: Asparagus, Seed, Fruit maturity stage, Fertility, Germination rate, Mean germination
days, Germination coefficient
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