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Effect of Nitrogen Deposition on Seed Germination and Seedling Growth
in Hemiepiphytic and Terrestrial Ficus Species
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Abstract: To understand the effect of atmospheric nitrogen deposition on seed germination and seedling growth
of Ficus, the early regeneration process and growth conditions of four epiphytic and four terrestrial Ficus species
treated with different nitrogen concentration (0, 5, 30, 60, 90, and 120 mmol/L) were analyzed. The results
showed that at a low nitrogen concentration (5 mmol/L), compared with the control, there were no significant
differences in the germination rate, emergence rate, survival rate, and germination and emergence speed of eight
Ficus species seeds. However, the root complexity, main root length, bud length, and biomass all significantly
increased (P<0.05). When the nitrogen concentration exceeded 5 mmol/L, the emergence and survival rates of

seeds, the growth of roots and buds, and the biomass of all species significantly decreased. Under different
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nitrogen treatments, the survival rate and growth ability of epiphytic Ficus species were significantly higher than

those of terrestrial Ficus species (P<0.05). When the nitrogen concentration was 30 mmol/L, the survival rate,

root length, root complexity, seedling vigor index, and biomass of terrestrial Ficus species decreased by 43.8%,
85.6%, 82.3%, 57.4%, and 57.1%, respectively. Under the highest nitrogen treatment (120 mmol/L), all these
indicators decreased by more than 87%, and the corresponding indicators of epiphytic Ficus species decreased by
44.9%, 90.4%, 58.1%, 60.2%, and 56.3%, respectively. Therefore, these indicate that in the context of increasing

atmospheric nitrogen deposition, epiphytic Ficus species have stronger tolerance and competitiveness.

Key words: Ficus; Nitrogen deposition; Germination; Seedling growth; Biomass
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{HIX 3 Fp b PR 2 [ R 28 e AN 25 o AHGTTIT &, AR
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44.9% o HIAERER ) Pess AHRTRL 20 B BEAR T 1.9%-
48.4%. 71.1%- 71.8%F1 91.5%.

BMEF I 2 FETE B 50% K 2F I A] (G Tso)~ 4
B A VI ] (G Tr) RIAF] 50% Hi 17 21 [A](ETs0) o

Table 1 Variance analysis (ANOVA) of seed germination and early seedling growth response in Ficus to nitrogen treatments and growth forms

1845 Indicator KA Growth form (GF) Qb3 Treatment (TR) GFxTR
Wi’ % Seed germination rate (Pg; %) 0.31 25.07" 24.17"
Hi W% Seedling emergence rate(Pg; %) 0.19 216.23" 20.73™
RBTFIEZE Cumulative survival (Pcss; %) 3.85" 285.43" 37.34™
L F) 50%7H & FR A A] Time to 50% germination rate (GTs; d) 221 99.70"* 24.45"
iEF) 50% H B R EFA] Time to 50% seedling emergence rate (ETso; d) 0.07 354.69™ 12.40*
JEF & V&R 18] Time to germination peak (GTp; d) 2.46 13.217 13.77*
F MK Root length (RL; mm) 22.23™ 754.86™" 140.01**
£ Shoot length (SL; mm) 50.80™ 116.59" 2.97
HR e+ & Eb Ratio of root to shoot length (RS 460) 9.82™ 1085.19™ 26.74™
A K 44550 Root complexity index (RCT) 188.06™ 607.83" 48.18™
£ Biomass (BM; mg) 135.10" 858.15% 26.14™
41T 71484 Seedling vigor index (SVI) 105.52™ 1478.20™ 29.25

W BARHEAT T X EECT TR *: P<0.05; **: P<0.01. F[H

Some data were log-transformed or square-root transformed; *: P<0.05; **: P<0.01. The same below
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Fig. 1 Seed germination, seedling emergence and survival and response time of Ficus species with different nitrogen treatments. H: Hemiepiphytic Ficus
species; T: Terrestrial Ficus species; Pg, Pg, Pcss, GTso, ETso, GTp see Table 1. CK, N5, N30, N60, N90 and N120 represent nitrogen treatment concentration of
0, 5, 30, 60, 90 and 120 mmol/L, respectively. Different capital and small letters upon column indicate significant differences among different treatments for H

and T at 0.05 level, respectively. The same below
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Fig. 2 Early seedling growth responses to difference nitrogen treatments of Ficus species. RL, SL, RS4i0, RCL, BM, SVI see Table 1.
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