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Abstract - In the current study, four groups; control, 500, 1000, and 2000 mg/L, were treated to investigate the effects of
physiological and growth characteristics on Machilus thunbergii under various fertilization levels. As a result of the
physiological response to the fertilization treatment, the fertilized group demonstrated relatively higher levels of 4, ITE,
WUEi, Veamys Plups, and SF1 5, in comparison to the control. The best photosynthetic mechanism was most clearly seen at
1000 mg/L, which involved gas exchange through active stomatal opening and closing. For a productive photosynthetic
mechanism. As seen in the growth response of M. thunbergii to fertilization treatment, the fertilized group has significantly
higher height, DRC, leaf dry weight, stem dry weight, total dry weight, LWR, and SWR than the control group. A healthy
seedling quality index was particularly evident at 1000 mg/L, and other growth indicators were also at a decent level. 500 mg
/L also demonstrated growth characteristics that were comparable to those at 1000 mg/L. As a result, M. thunbergii featured
the best physiological and growth characteristics in response to the fertilization treatment at 1000 mg/L, and 500 mg/L also
showed a similar trend, which is considered to be a good option from an economical perspective.
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Table 1. Chlorophyll and carotenoid contents of M. thunbergii saplings grown under different fertilization levels

Chl (mg-g™")

Car

Treatment B Chl a/b T Chl/Car
a b a+b (mg-g™)

Control 3.38 ns” 0.83 ns” 421 ns” 1.57 ns” 4.61 ns” 2.68 ns”
500 mg/L 2.27 0.50 2.78 1.06 4.64 2.63
1000 mg/L 3.68 0.90 4.59 1.68 4.42 2.69
2000 mg/L 3.69 0.74 4.44 1.69 5.22 2.57

ns: non-significance at p < 0.05 among different level of fertilization within the same pigment.
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Fig. 1. Effects of fertilization levels on the photosynthetic and water use efficiency indicies. The bars indicates means + SD (n=6).
Different letters indicate a significant difference at p < 0.05 and ns meaning non-significance among different level of fertilization

within the same season.
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Fig. 2. Effects of fertilization levels on maximum carbonization rate (V) and maximum electron transport rate (J,,) of M
thunbergii saplings. The bars indicates means + SD (n=6). Different letters indicate a significant difference at p < 0.05 and ns

meaning non-significance.
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Table 2. Effects of fertilization levels on the dry mass, T/R ratio, LWR, SWR, and RWR with M thunbergii saplings.

Dry mass production(g) T/R ratio LWR SWR RWR

Treatment B B 1 1
Leaves Shoot Root Total (gg) (gg) (gg) (gg)
Control 1.31 a* 0.69 a 1.89 ns 3.89 a 1.17 a 035 a 0.18 a 048 b
500 mg/L 4.74 b 2.04 b 2.13 891 b 339 b 054 b 0.23 ab 0.24 a
1000 mg/L 5.70 ab 2.41 ab 3.01 11.12 b 2.81 ab 051 b 0.22 ab 0.27 a
2000 mg/L 6.69 b 278 b 2.54 12.01 b 423 b 0.56 b 024 b 0.20 a

“The values are means + SD (n =9). Different letters indicate a significant difference at p <0.05 and ns meaning non-significance

among different level of fertilization within the same season.
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1000 mg/L] T/R&©] 2,81 g - g & UHERL} 214 e =] e
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AR RWR-Z 0|9} el = AT Ho] t2tofA 0,48 g -

g &2 AJH| A2t vl oF 1,4-2, 48 {zo} 7MY 322 RWRS
HET}, Aol Hargl ujel o] Arjeo] Frdrs
RWRO| ZHAsl= AIE A2 H(Choi et al,, 2019; Reynolds
and Antonio, 1996; Schlichting, 1986; Sung et al., 2020), ©|
= Aujszo] ujeh 487 270] SR A5 e) AR ik
o] 2Ax|o] RWRO| {4st 2102 AlR %] (Gleeson, 1993;
Hilbert, 1990), AJu|AI2|7} A[ahmumeh Athg om 23]
o] B S ul A= A0 2 A47HEIeReynolds and Antonio,
1996).

FUR}E REo) £EH Rl AARS 915 Al 5ol uhE 7t
P 9 ZA 0 AT AL

474 §715 Aol A AlulES Sl
Sotct, e BALS Tl ulsh Alu el pols St

72 EABEE (Vemax) 5 =9ttt E3), AlH] St g
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=
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