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Combined effects of acid rain and litter on seed germination and seedling

growth of Cryptomeria fortunei
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Abstract: In order to understand the combined effects of acid rain and litter on the growth of Cryptomeria for-
tunet, we studied the effects of the acid rain, aquatic extract and acid rain extracts from litter on the seed ger-
mination and seedling growth of C. fortunei by using petri dishes culture method, and analyzed the chemical
components of the extracts using GC-MS. Results showed that: (1) Both simulated acid rain and aquatic ex-
tracts reduced the seed germination rate and germination potential of C. fortunei. Under the effects of acid rain
extracts the seed germination rate and germination potential were significantly different from the controlled ones
(P<<0.05). It is indicated that acid rain enhanced the inhibition effect of allelochemicals from C. fortunei litter
on its seed germination. (2) Acid rain declined the ratios of root to bud and root growth of C. foriunei. And
acid rain (pH 3.0) significantly reduced the bud growth and biomass (P<<0.05). At 50 g-L the aquatic ex-
tracts significantly declined the root and bud growth, biomass and the ratios of root to bud (P<<0.05). The

growth indicators are significantly different from effects of acid rain extracts with the controlled ones (P <<
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0.01). (3) 42 secondary metabolic compounds were identified in the aquatic litter extract of C. fortunei. The
major compounds of the aquatic litter extracts and acid rain litter extracts were alcohols, phenolics, be-
tweenanenes and esters, which all together accounted for 86.1% of the total. And in acid rain extracts, of
which the newly released compounds including 4 ketones and two alcohols, accounted for 2.6% of the total.
[Ch, 4 fig. 1 tab. 30 ref.]

Key words: forest ecology; Crypiomeria fortunei; litter; acid rain; allelochemicals; seed germination;

seedling growth
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Figure 1 Total ion current of extract ingredients from litters
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Table 1 ~ Chemical components of aquatic and acid extracts from litter of Cryptomeria fortunei

HAX 55 /%

hides t/min [aEe7] Vs iie

IKE W PR IR P M
1 5.76 K1 phenol CeHcO 2.74 £ 0.11  2.68 + 0.12
2 6.30 K E benzyl alcohol C;H0 221 +£0.18 234 +0.16
3 6.65 2-TF-#-1-[% 2-nonyn-1-ol CoH 0 0.72 + 0.01  0.73 £ 0.07
4 6.79 A ARB guajol C;H;0, 257 £0.03 250+ 034
5 7.48 T carvone CiH,0 1.55+0.15 1.68 = 0.09
6 7.56 JIi &5 FE [ hotrienol CioH,60 0.70 £ 0.08 0.76 + 0.14
7 7.61 4B pyrocatechol CHO, 156006 1.13 +0.07
8 8.20 ¥ verbenone CioH 140 0.89 + 0.04 092 +0.14
9 8.50 T citronellal CoH ;50 0.46 + 0.05 0.50 + 0.09
10 8.65 2-H A Fh-4- 2455 F PR 4-vinylguaiacol CoH 10, 0.80 £ 0.06 091 + 0.04
11 8.71 L IHEFP I ethyl citral CyH,0 0.50 £ 0.02  0.42 £ 0.02
12 8.87 1,8-F 7l —E¥ terpin CoHx0, 0.48 £ 0.01  0.51 £0.21
13 9.07 RS £ =R DHS activator CoH 50, 1.24 + 0.11 1.15 £ 0.11
14 9.18 1,4-F 1 2% 1,4-cineole CioH ;50 2.66 + 0.21 2.76 + 0.27
15 9.27 5t =X A2 AL W WE AT - cis-pulegone oxide CoH,60, 0.75 £ 0.03 0.79 + 0.19
16 9.55 & A dihydrocarveol CoH ;50 0.90 + 0.06  0.99 + 0.14
17 9.60 4-FA I 4-terpineol CoH ;50 1.68 £ 0.12 1.72 £ 0.14
18 9.75 PN Ji i allethrolone CoH 1,0, - 0.41 = 0.04
19 9.98 + — ki MR dodecanedioic acid CyH3N 1.17 £ 0.13  0.63 + 0.32
20 10.08 5] B isopatchoulane CsHyg 0.59 £ 0.06 0.69 + 0.07
21 10.57 AL £ J aristolene epoxide CsH,,0 1.09 + 0.11  0.99 + 0.12
22 10.65 5 77 5 elemol CsHa0 - 0.41 + 0.09
23 11.26 AW 4T dihydro-a-ionone C3H»0 095 +0.03 1.11 +0.32
24 11.44 1 75 i santalol CysH,,0 0.62 £0.02 046 +0.11
25 11.70 Fr A 05 -6-B R R I ER B limonen-6-o0l, pivalate CisHx0, 1.63 +0.11 149 +0.22
26 11.81 FER A TS terpiny] formate CyHi0,  214+013 191 +0.12
27 11.91 Wik mE globulol Ci5H0 1.30 £ 0.14  0.90 = 0.11
28 12.17 MIAR M B cedrenol CsH0 0.78 + 0.02 -
29 12.29 K- longifolenaldehyde CsH0 147 £0.13  1.37 £ 0.12
30 12.60 B AR 4 T neocurdione CsH0, - 0.41 + 0.03
31 12.84 JE T FA R larixol CypH30, 6.48 + 1.01  6.30 £ 1.08
32 12.99 3-(F Ak ) =& -2,5-0 R — i dodecenyl succinic anhydride CieHa0; - 0.44 = 0.03
33 13.15 SR A i geranyl isovalerate C5H50, 1.28 £+ 0.32  1.27 £ 0.25
34 13.25 2R Wi KR epiglobulol Ci5H,0 1.19 £ 041 1.01 £ 0.75
35 13.39 T LTR-2-H L[R2 W 2-methylresorcinol , diacetate CyHp0, 1216 = 1.56  12.00 +1.63
36 13.58 - B 3 4 Ml %% 1-adamantanemethylamine CyHpN 992 + 1.21  9.65 + 1.12
37 13.71 B-Fz % B-eudesmol CsHa0 6.95 + 1.01 6.10 + 1.04
38 13.78 WU % ledene alcohol CsH,0 1.78 £ 0.58  1.63 £ 0.73
39 13.84 A B 8-cedren-13-o0l CisHxO 1.46 £ 0.76  1.11 = 0.65
40 14.10 WRIARE guaiene CisHyy 0.57 £ 045 0.54 = 0.05
41 14.19 L5 i corymbolone CsHx0, - 0.40 + 0.04
42 14.24 W spathulenol CsHy0 0.64 £ 0.09 0.62 + 0.21
43 14.32 57K isolongifolene CysHy, 291 +0.81 2.80 +0.19

BT =T ARG I P
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Figure 2 Effects of different treatments on the seed germination of Cryptomeria fortunei
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Figure 3 Effects of different treatments on seeding growth of Cryptomeria fortunei
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Figure 4 Effects of different treatments on biomass of Cryptomeria fortunei
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