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Response of four pine species to plant ash during germination and seedling growth

LIU Falin”
Central South University of Forestry & Technology, Changsha 410004, China

Abstract; Fire disturbance not only“alters the structure and function of forest ecosystems but also affects community
regeneration and succession of forest ecosystems. In the present study, we investigated the effects of plant ash on
germination and seedling \growth of four pine species ( Pinus massoniana, Pinus yunnanensis, Pinus elliottii, and Pinus
taeda) grown from seeds collected from the Huangfengqiao State Forest Farm, Zhuzhou, Hunan Province, China. We used
plant ash collected locally from a forest fire site of a P.massoniana secondary forest. Four ash treatments consisting of low (4
kg/hm’) , medium (8 kg/hm®) , high (16 kg/hm®) , and control were used. The seeds were sown with plant ash in Petri
dishes and plant pots measuring 20 cmX20 ¢mx20 cm. There were three replicates of 30 seeds for each species in each
treatment used in_a- completely randomized design. The experimental data were then analyzed using analysis of variance
(ANOVA). The results of our experiments show that: 1) germination of all four studied species was more negatively
affected inithe plant ash treatments than in the control group, and the germination rates for all four species decreased with
increasing in the quantities of plant ash. Germination of P.massoniana decreased by 60.16% , 91.63% , and 99.15% with
low, medium, and high plant ash treatments, respectively. P.yunnanensis, P.elliottii, and P.taeda showed similar trends,
but no germination was observed in high plant ash treatment. 2) On average, germination time was higher for medium ash

treatment than for low ash treatment. In addition, the average germination time for P.elliottii and P.taeda was higher than
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that for P.massoniana and P.yunnanensis regardless of the quantities of plant ash or incubation conditions( in Petri dishes or
in plant pots). 3) Seedling mortality differed between the four species at 14 weeks after sowing. P. massoniana and
P.yunnanensis had lower seedling mortality rate than did P.elliottii and P.taeda in the control experiments. The mortality
rate increased as the quantities of plant ash increased. 4) No significant differences of seedling growth were detected among
the plant ash treatments of four species. P.taeda had the highest total dry weights of seedlings(0.038 g) at 14 weeks after
sowing followed successively by P.elliottii(0.031 g) , P.yunnanensis(0.027 g), and P.massoniana(0.024 g). The average
dry weight of leaves was 0.026 g for P.taeda, 0.019 g for P.elliottii, 0.017 g for P.yunnanensis, and 0.0l6-g for
P.massoniana. However, the average dry weights of roots and stems were similar and were approximately three times lesser
than that of leaves. Our experiments did not show obvious promoting effects on germination and seedling growth of plant ash.
Nonetheless, higher germination rates and shorter mean germination time were observed for the two native pine species,
P.massoniana and P.yunnanensis, than for the other two species, P.taeda and P.elliottii, suggesting /that the selection of the
right tree species is important in order to aid in vegetation restoration in burned areas and natural regeneration after fire

disturbance.
Key Words: Pinus; germination; seedling growth; plant ash
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Fig.1 Germination rate and average number of days until germination for four Pinus species sown in Petri dishes
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Fig.2 Germination rate and average number of days until germination for four Pinus species sown in plant pots
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Table 1 Averange length and weight of four Pinus species sown in plant pots

WyFh PR i H FRKALFE Plant ash tréatment
Species Organ Project CK I Low H Medium {7 High
RI)SYIN nt HiE/g 0.016 a 0:015 a 0.018 a 0.014 a
Pinus massoniana K/ cm 1.82 a 2.13 a 1.99 a 191 a
E /g 0.004 a 0:005 a 0.005 a 0.004 a
K/ em 3.52a 3.60 a 3.66 a 3.58 a
Uit Hit/g 0.004 a 0.005 a 0.004 a 0.003 b
K/ em 7.89 a 6.45 a 6.67 a 6.11 a
bk Hihi/g 0.024 a 0.025 a 0.027 a 0.021 a
K/ em 13.23 a 12.18 a 12.32 a 11.60 a
PAEEL N nt Hii/g 0.016 a 0.016 a 0.019 a 0.016 a
Pinus yunnanensis KB/ em 1.65 a 191 a 2.01 a 1.48 a
e /g 0.006 a 0.006 a 0.006 a 0.005 a
K& /em 3.85a 4.20 a 391 a 3.84 a
i Fa/ g 0.005 a 0.006 a 0.006 a 0.005 a
K& /em 8.44 a 7.85 a 8.55 a 7.21 a
Bk /g 0.027 a 0.028 a 0.031 a 0.026 a
KB/ em 13.94 a 13.96 a 14.47 a 12.53 a
TECLEIN nt Hig/g 0.019 a 0.017 a 0.020 a 0.021 a
Pinus elliottii K/ em 1.94 a 1.91 a 1.98 a 223 a
ES Hi/g 0.005 a 0.006 a 0.006 a 0.006 a
K/ em 4.02 a 3.79 a 3.55a 4.12 a
Ui HE/g 0.007 a 0.009 a 0.006 a 0.006 a
K/ em 11.64 a 10.45 a 8.21 a 9.16 a
Bk /g 0.031 a 0.032 a 0.032 a 0.033 a
KB/ em 17.60 a 16.15 a 13.74 a 1551 a
JIER nt /g 0.024 a 0.027 a 0.026 a 0.026 a
Pinus taeda KJE/cm 2.49 ab 3.21 a 1.95a 3.38 ¢
E Hi/g 0.007 a 0.007 a 0.008 a 0.007 a
KBE/cm 4.61 a 3.72 a 4.25 a 4.36 a
lits Ei/g 0.007 a 0.007 a 0.008 a 0.009 a
K/ em 8.62 a 821 a 7.89 a 8.0l a
Bk Hh/g 0.038 a 0.040 a 0.041 a 0.042 a
K J/cm 1572 a 15.14 a 14.09 a 1575 a
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