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Research paper

Effect of Cold Stratification on Pericarp Structure, and

Seed Germination and Storage of Camptotheca acuminata

Shun-Ying Chen,” Ling-Long Kuo-Huang,”  Ching-Te Chien,™”
Yen-Ray Hsui”

[ Summary ]

The thick cuticle layer, and compact cells and tissues in the pericarp of Camptotheca acuminata
Decaisne fruit affected water inflow and seed germination. After a 4-wk incubation, the germination
percentage of seeds with pericarp was 15%. However, seed germination increased to 95% within
2 wk after the pericarp had been removed. Partial removal of the pericarp was able to improve the
seed germination, and the highest germination was determined when the pericarp near the radicle was
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removed. Cold stratification of fruit at 4°C for 3 mo increased seed germination to 80% as compared
to fresh fruit, and this method retained seed viability for 9 mo. Because cold stratification caused
the pericarp structure to disintegrate, with stratification, there was no need to remove the pericarp,
and seed germination was promoted. The mean germination time was drastically shortened to less
than 14 d by a 3-mo stratification period. Storing dehydrated fruits of C. acuminata at 4 or -20°C
retained 27% germination, we thus speculated that the seed is probably characterized as having an
intermediate storage behavior. However, this needs to be further confirmed.
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Fig. 1. Schematic representation of a longitudinal section of Camptotheca acuminata fresh
fruit (a) Cross-section of pericarp of fresh fruit (b-d). Cross-section of the pericarp of the
fruit which was treated by 4°C stratification for 5 mo (e, f). Arrows in (e) and (f) indicate
that the pericarp structure was altered after 4°C stratification; the parenchymatous cells
had partially disintegrated or collapsed, and the cuticle had partially deviated from the
epidermis. Scale bars = 150 pm (b, ¢, d) and 100 pm (e, f).
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Fig. 2. Germination curves of Camptotheca acuminata in a seed with the pericarp (fruit),
seed, or fruit with partial removal of the pericarp.
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Table 1. Germination percentages of Camptotheca acuminata seeds stratified at 4°C for different

periods
Treatment Storage period (mo) Germination” (%) MGT? (d)

With pericarp removed 0 99.0° 13.0
0 65.0° 43.4

1 66.0° 24.9

2 65.0° 18.4

3 79.0° 13.8

4 79.5° 14.7

5 80.0° 9.7

With pericarp retained 6 73.5% 8.9
7 74.5% 8.8

8 77.5° 8.9

9 73.5% 9.6

10 62.0° 9.8

11 59.0¢ 9.6

12 38.5¢ 10.1

" Means (n = 4) at 4°C stratification with the same letter do not significantly differ (p = 0.05) by LSD test.
» MGT (d), mean germination time in days.

Table 2. Germination percentages of Camptotheca acuminata seeds which were dehydrated
and stored at different temperatures for different periods

Dry storage period

Storage Water - -
Pericarp not removed Pericarp removed
temperture  content (%)
2 wk 1 mo 4 mo 8 mo 12 mo
8.0 45" (21.9) 6.5 (20.6) 18.5" (16.5) 3.05" (20.6) 0
11.8 5.5 (22.2) 4.5 (19.1) 27.0° (15.7) 13.0° (15.5) 0
4C 20.6 1.0' 0 0 0 0
41.1 1.5" 0 0 0 0
50.4 9.5% (21.4) 5.0°"" (18.6) 0 0 0
76.0 12.0° (23.6) 8.5%7(20.8) 0 0 0
8.0 2.sg“f (21.9) 5.0‘“%hi (19.8) 14.5 (15.9) 255" (21.0) 0
11.8 2.58" 2.08" 0 0 0
15C 20.6 0 0 0 0 0
41.1 0 0 0 0 0
50.4 208 (21.0) 0 0 0 0
76.0 2.08" 0 0 0 0
8.0 2,58 3.05" 12.5°(16.2) 55" (16.0) 0
11.8 6.0°" (23.9)  5.0°" (24.5) 26.0° (17.0) 12.5°(15.4) 0
-20C 20.6 0 0 0 0 0
41.1 0 0 0 0 0
50.4 0 0 0 0 0
76.0 0 0 0 0 0

Y Means (n = 4) of any storage temperatures with the same letter do not significantly differ (p = 0.05) by the

LSD test.

? Values in parentheses represent the MGT (mean germination time) in days.
Seeds which did not germinate had decayed.
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Table 3. Water contents of fruits which were treated by dehydration followed by rehydration

Fresh fruits  Dehydration for 1 day ~ Followed by rehydration for 3 days"

Water content (%)
With pericarp removed 57.6+1.6 7.21£0.1 27.4+0.7
With pericarp retained  75.5*£1.4 593%13 51.0%£1.7

! Relative humidity of the sealed container was 91.8%.
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