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Seed Germination and Seedling Survival of Baccaurea ramiflora
and Saprosma ternata in Xishuangbanna Tropical Rainforests
under Habitat Heterogeneity
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Abstract ; Difference at micro-habitats in forest ecosystems may affect seed germination and seedling estab-
lishment, lead to various species distribution patterns. In order to explore effects of habitat heterogeneity
on plant distribution pattern, we dispersed seeds of Baccaurea rami flora and Saprosma ternata at five mi-
crohabitats which have difference in elevation and topography, in a Xishuangbanna tropical seasonal rain-
forest. The dynamics of seed germination and seedling survival were monitored. The corresponding land

surface (3 cm above the ground) temperature, air humidity (3 cm above the ground) and topsoil (5 cm
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deep) water content at micro-habitat were also recorded. Meanwhile, seed desiccation under ambient re-
gime and germination under water stress were performed. It was found: (1) at five micro-habitats, soil
water content at valley bottom kept the highest all the year round; Air relative humidity was saturated on
rainy season and fogy season. Only on dry season there is obvious difference, namely with the increase of
altitude, the air humidity dropped; Mountain temperature inversion which last one or two months occured
on dry season. (2) In addition, B. ramiflora and S. ternata seeds had different dispersal and germination
pattern. S. ternata seed had significant difference in seed germination and seedling survival at different
habitats. B. ramiflora had seed dispersed and quickly germinated on rainy season, and its seed had the
ability to germinate under relatively lower water potential, so it spent dry season by seedling; While S.
ternata dispersed seed in the end of rainy season, which was dormant and relatively desiccation resistant, it
pass spent through dry season by seed. In conclusion, topographical condition is a critical factor to effect
micro-habitats heterogeneity in Xishuangbanna tropical seasonal rainforest, and the difference in tempera-
ture and water regime among these five micro-habitats is most obvious on dry season, which had important
effect on seed germination and seedling survival of B. ramiflora and S. ternata. On the other hand, B.
rami flora and S. ternata seeds have different strategy to cope with drought in Xishuangbanna tropical sea-
sonal rainforest because of their seed traits.

Key words: habitat heterogeneity; tropical rainforest; topography; seed germination; seedling survival
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Geographical information of observation sites
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Ss . 15 Top of slope
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Fig. 1 Observation sites in relation to the Xishuangbanna
tropical seasonal rainforest dynamics plot
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S. ternata seed germination percentage and

seedling survival percentage(Means® SE)
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Mortality number and percentage on different seasons of B. ramiflora seedling on each

experiment plot(Means= SE)

%

e
fi b Index Valley bottom(S;)

Low slope(S;)

(313 I Tt

Top of slope(S;)

i I T
Middle slope(S;) Near the top(S,)

WY R/ W k% 131.0£8.7/ 137.5+3.6/ 137.7+3.1/ 144.8+0.8/ 138.0£3.1/
Germination number/Germination percentage 87.3+5.8* 91.7+2.4 a 91.8+2.1a 96.6+0.5 a 92.0+2.1a
91N 25.0+7.3/ 52.8+5.4/ 73.5+5.8/ 80.3+11.6/ 38.7+4.0/

First year’s rainy season 20.1£6.2 b 38.4£3.7b 53.8+5.1a 55.3+7.8 a 28.0+2.7b

B EFERSE 72.5+8.4/ 72.8+4.6/ 41.8+6.3/ 52.7+10.1/ 77.8+5.5/

SET- R/ First year’s fog season 70.8+6.9 ab 86.7+4.4 a 64.4+3.0b 80.7+3.3 a 78.2+3.8 ab
M%FI% ) 1 RS 5.841.6/ 5.7+2.9/ 12.0+2.7/ 4.0+1.6/ 8.7+2.8/

Nfr auty/ First year’s dry season 15.2+4.0 b 40.5416.2 ab  54.8+12.7a  33.9415.2ab  43.3+11.1 ab

ortality

percentage 5 2 AFF 4 15.747.9/ 3.241.4/ 6.34+1.9/ 2.240.8/ 6.843.1/

Second year’s rainy season 43.3+18. 3 ab 48.1418.4 ab 59.1+15.3 a 22.6+7.3 b 37.7+14.8 ab

¥ Total 119.04+7.8/ 134.5+3.5/ 133.7+4.4/ 139.2+2.1/ 132.0+4.0/

= ota 91.4+3.8 a 97.9+1.3 a 97.0£1.3 a 96.1+1.1a 95.6+1.4 a

TE: ERET R = U LT BRI AT E X 100905
PEFTGETT L R AT BAS [ 57 B 3R 28 57 i 35 (P<C0. 05)

* RIRTEA (S 5 —SE R T PRI K e BOR AR TR s s R SE TR

Note: Mortality percentage on the season = Mortality on the season / Seedling number at the beginning of the season X 100%; * means

some seeds at valley bottom (S;) were washed away and the number is unknown. Those seeds was counted as missing; Only mortality percent-

age is analyzed and different letters in the same row indicate significant difference (P<Z0.05)



8 ]

KA » 5« BT FR MR MR P /0N A 35 3 A % 58 R 3 R T B 55 40 AR B R

1659

B WEI 1 AR S 45 LI R WS R A AT R )
B4 H R 91, 4% +3.8%.97.9% +£1.3%,
97.0% +1.3%.96.1% +1. 1% H1 95. 6% +4.0%,
5 A AUH] S B B fE A7 R TC B K 22 % (P=>0.05) . B
SETEI R (SO A1 B AR U5 R A i i A R B 2
X T G AT 100 5 B A K 8 28 S R L e
HONEBGTE HAEE R (K 3, Hrp, B0 2
BT A G PR AT RAE S, W A R
(37.9%+1.7%), S,(25.2% +2.9%) .S, (26. 1%
+3.6%) 1 S, (20. 0% +5.3%), S, M AETE R
(2.2%40.9%),S, .S .Sy MWLM A5 8] P PR =2 8] JC i
F25 (P>>0.05) , FoA40 I A5 0% 5 5 i) 77 7F 22 5
i3 (P<0.05), AJ WYL AR Bl 8 & A A ] A 45
T2 R Hog R B R AR e T 4 AR .
2.3 APRMEARERABAKBEGETHFHE
HH1E

T 4 S s AR SR G R b 1 B A 3R A R S S
9 3o B v A B 2 K A e AT R A R A, ELAH
FIKEGEM T R A ARG 2w TRA, K

—0O— 0 Mpa
—%— —(0.6 Mpa

—a— —(0.2 MPa
—O— —0.7 Mpa

100

i K

Germination percentage/%

0 15 30 45 60 75 90
A 18] Time/ d

[ 4

—— —0.3 Mpa
—{1— —0.8 Mpa

L 7E 30 d N, RIS & R T 0 MPa 7K i 35 5|
99.2% 0. 8% .M T —1.0 MPa {2k 1. 7% +
L.7% 548 90 d B & JE 1 L R 3 SR B & T 0~
—0.5 MPa /K#F#35 %] 90% LA I, F—0.6 MPa
KT B & 3k 80. 8% +3. 3%, 75 —0. 8MPa 7K #
T RFER 29.2% +7.9%, [EEF, Y AR Fh 7 &
RIE 0 MPa K T el 84. 0% 5. 7%, 7E—0. 2
MPa K # T 8 & [ & 55. 06 £ 3. 2%, 1
—0. 5SMPaff /K # T REHT & 14. 0% £4. 500 . {H7E
—0.6MPa /K R &R N 2. 0% 1. 2%, Al b,
ARy ST Y R o - 1 2 X AN [ R 27 3] K 4 T 1
SR ARG AT PEG s A9 4858 7K 43 B30 A 48
SR R TR A2 P S T G R Bb - B & X A BLK 43 i 38 R
7 R TR
2.4 ENBRABANARDRMELARMHFHEN
A

ARIPPRFMFHEZENAKRHA T &M T 245 C,
88. 9% RH) (1 i /K # # 48 $ (SMLR) 2y 17. 9., H i
A AT K L R R 2R R = . ERIBI 96 h
—A— —0.4 Mpa
—&N— —1.0 Mpa

—o— —(0.5 Mpa

. 100
§
& 80
5
5 60
g
B8 40
<
£
g 20
S
O e 7
0
0 15 30 45 60 75 90
18] Time/ d

BeAR CAY FNAYS R (B TE A Rl K T B & 3 G {E + AR5

Fig. 4 S. ternata (A) and B. ramiflora (B) seed germination percentage under different water
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