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Physiological and Ecological Characteristics of Seed Germination
of Endangered Hopea mollissma ( Dipterocarpaceae)
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( Xishuangbanna Tropical Botanical Garden, Chinee Academy of Sdences, Mengla 666303, China)

Abstract: Seed longevity of Hgpea mollissma under ambient conditions and the effects of seed maturity, temperature, illu-
mination and soil moisture content on seed germination were sudied in this paper, which indicated that the optimum tem-
perature for seed germination was25 though20-30  issuitable; Periodic illumination and full darkness made no signif-
icant difference to germination, but seeds germinated best at temperature range of 25-30  under periodic illumination, or
at temperature range of 20-25  under full darkness; The suitable soil moisture content was 20%- 60% whil e the optimum
one was 50%- 60% ; During open storage under ambient conditions, seed germination percentage haved ater 10 days and
decreased to nil after 16 days . It appears that this species depended on its native habitat strongly . Deforestation and frag-
mentation are the key causes which endanger Hopea mallissma sverely . Onvning to recacitrant properties of its seeds, the
protection of this species relies on in-gtu conservation suppl emented with ex-situ conservation of living plants .

Key words: Hopea mallissima; Rare and endangered species; Recacitrant seeds; Germination; Physologica and ecol og-
ical characteristics
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Tablel Comparison of fruits and seeds & different maturities
Maturity M1 M2 M3
Appeararlce 1 1 L L 7 L
1000-fruit weight (g) 1936.85+ 51.26 1734.31+ 42.12 1641 .38+ 49.63
Fruit moisture content (%) 43.61+ 1.08 40.22+ 0.88 35.68+ 1.30
1000-seed weight (g) 1527.34+ 46.95 1522.69+ 33.75 1252 .37+ 32.89
Seed moisture content (% ) 44 58+ 1.87 41.40+ 0.97 36.10+ 2.59
Germination percentage (%) 96+ 1.6 96+ 1.6 81+ 2.77
Germination index 1.80+ 0.08 2.45¢ 0.1 3.45+ 0.2
Mean germination day (d) 5.77£ 0.15 4.50+ 0.12 2.57+ 0.15
Root length (cm) 12.39+ 1.95 15.85+ 1.75 12.55+ 2.09
Shoot length (cm) 13.47+ 1.54 15.03+ 0.54 8.88+ 1.41
Ne matter (mg) 171.74+ 17.97 227.66+ 14.07 145.88+ 20.74
Simplified vigor index 25.1+ 3.3 29.8+ 2 17.6+ 2.85
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Table 2 Effects of temperature and illumination on seed germination

Temperature () 10 15 20 25 30 35 40 ambient 20 30
Germination Light oPa 62+ 9.70% 98+ 2@ 100" 94+ 4@ 28+ 8& 24+ 5,192 88+ 9.7 92+ 3. 747
percentage (%) Dark oPa 88+ 5.83% 10072 82+ 9.17%° 60+ 0.95%° 46+ 1.23% 12+ 5.83%® 10072 98+ M
Licht o 0.425 1.135 1.280 1.392 0.524 0.401 1.225 1.429
o ig
Germin index + 0.061° + 0.038% + 0.036™ +0.127" + 0.092° + 0.049° + 0.083"8 + 0.095"
Light oPa 7.68+ 1.49% 14.82+ 1.28% 18.58+ 1.927Ba 19.92+ 2. 1472 4.08+ 1.06°™ 2.42+ 0.49P2 13.9+ 2.3478a 18.62+ 2°P
Root length (cm) Dark (O 12.5+ 1.84% 15.74+ 0.68% 15.78+ 2.35% 13.48+ 4.5°%° 6.46% 1.6%2 0.42+ 0.2P2 13.16+ 0.97%2 23.58+ 2.45%
Light (082 (0 11.2+ 1.3® 19.54+ 0.87°2 21.86+ 1.74°2 1.88+ 0.82%° (082 8.46+ 2.05% 20.88+ 1.71%@
Shoot lengh (cm) Dark QP2 0.82+ 0.822 14.72+ 1.88%= 13.86+ 2.128® 11.42+ 4.08% 10. 32+ 3.1%@ 0.3+ 0.3™ 16.4+ 0.64% 24 .54+ 2,092
Lioht oca 280.54 243.8 294.06 251.24 60.58% 15, 13% a5 1+ 6710 176.18 319.18
'9 + 31.09° + 54.14°B + 11.967°2 + 35.09°B2 T T T + 25.5782 + 25.27/2
Net matter (mg) o 121.84 251.64 243. 66 208 .96 178.76 311.8
Dark oPa 90.94+ 25.08% 6+ 2.45P2
+ 8.388%° + 13.39°% + 32.79°% + 67.69% + 7.015%@ + 28.46"°
Light (082 5.336+ 1.69® 25 .55+ 1.95% 38.12+ 2.3172 39.86+ 5.02 2.098+ 0.91¢® 0.674+ 0.27%® 21.01+ 4.35P° 36.64+ 4.25°0
Simplified vigor index Dark QP2 12.03+ 1.93% 30.46+ 1.77% 25.48+ 5.53® 18.47+ 9.91® 9.59+ 3.56°™ 0.126+ 0.0632 29.56+ 1.6% 47.4+ 4.8°2

Numbers for an index fdlowed by the same upper case letter are not significantly different from each ather at different temperatures but the same illuminaion, and those followed by the same lower case letter are

not significantly different from each aher at different illumination but the same temperatures

Table3 Two-Way ANOVA of the effects of temperature and illumination on seed germination
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Source of Varian

P

Germination percentage Germination i ndex Roa length Shoot length Net matter Simplified vigor index
Temperaure () 0 0 0 0 0
I llumination 0.953 — 0.889 0.244 0.161 0.810
X (Tx 1) — 0.064 0 0.514 0
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Table 4 Effects of soil

mai stur e content on seed germination

o 10 15 20 30 40 50 60 70 80 90 100
Saoil moisture content (%)
. 36+ 9.27P 78+ 6.63° 98+ 24 96+ 2.45" 100 100" 96+ 2.45% 82+ 4.98 42+ 8¢ 34+ 7.48°P 18+ 2P
Germination percentage ( %)
12.44 16.38 21.92 24.84 30.88 27.2 10.8 4.32 1.46
4.2+ 1.09° bE b c BC A 8 £ . 2.06t 0.4° .
Root length (cm) + 1.31 + 1.92 +1.18 +1.9 + 2.48 + 2.84 + 1.89 + 1.44 +0.25
3 741 075 9.6 13.26 15.12 16.16 17.9 21.18 19.36 10.1 6 14 1 08F ot 0.71F
+ + +
Shoot length (cm) T + 1.15° +0.9° + 0.55° + 0.66° + 0.83® + 0.71° +1.8% + 1.87%® B -
88.66 153.7 184 .26 220.78 251.72 318.86 299.34 202.82 94.96 46.86 24.22
Net matter (mg) + 27.59F + 9.03F + 21.35%F + 11,499 + 15.838C + 9.14 + 14.95"B + 17.64° + 20.76° + 12.377 + 6.9°
3.53 17.62 29.19 35.69 Ale 2 518 48.78 46. 67 25.42 7.05 2.918 0.662
Simplified vigor index +1.29° +2.77F + 2,910 + 2.37%€ ' +2.04° + 3.78* + 4.83° + 2.46" + 1.25" + 0.187
Duncan , (P<0.05)
Numbers for an index fdlowed by the same upper case letter are not significantly different from each ather at level P <0.05 according to Duncan' s test
5
Table 5 Longevity of seeds laid at ambient conditions
, 0 2 4 6 8 10 12 14 16 18
Storage duration (days)
_ 44,32+ 0.85  38.93+ 0.76  36.86+ 1.58 36.31+ 2.77 34.12+ 0.81  30.85+ 1.92  26.97+ 4.16 24.83+ 0.61  19.83+ 3.63  18.89% 2.70
Seed moaisture content ( %)
_— 96+ 47 90+ 5.48* 84+ 8.12°8 82+ 4.9°B 68+ 9.7 38+ 5.83¢ 32+ 8° 26+ 8.72C oP oP
Germination percentage (%)
Root length (cm) 20.16+ 3.75"  16.36+ 1.31"®  15.36+ 2.4"B 13+ 1.33%  10.46+ 2.525C 5,54+ 0.99°  3.38+ 0.98°  2.72+ 0.99° oP oP
Shoot length (cm) 17.06+ 0.76"  16.5+ 1.8" 11.2+ 1.07° 9.54+ 0.88*  7.66+ 1.92° 2.04+ 0.72°  0.86+ 0.37° 0.6+ 0.4° o° o°
602.88 598 .68 258.38 177.1 163.5 68.16 35.68 45 .66 o o
Net méater (mg) + 45.06" + 91.23% + 32.57° + 15,835 + 42.178¢ + 11.86% + 5.44° + 10.85°
e 36.34+ 5.01° 29.92+ 3.47"® 22.26+ 3.44%° 18.66+ 2.53° 13.78+ 4.46° 3.222+ 1.02° 1.634+ 0.73° 1.21+ 0.62° o° o°
Simplified vigor index
Duncan , (P<0.05)

Numbers for an index fdlowed by the same upper

case letter are not significantly different from each ather at level P <0.05 acoording to Duncan' s test
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