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Effects of Formulated Fertilization on the Growth and Photosynthetic
Physiological Properties of Machilus pauhoi Seedlings
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Abstract; The fertilization experiment was carried out by using an L, (3"') orthogonal design and regression
analysis to examine the effects of different combined fertilization of nitrogen (N), phosphorus (P) and po-
tassium (K) on the growth and physiological of the Machilus pauhoi seedlings. The results showed that
the ground diameter, height growth, biomass of the potted seedlings increased by 9. 14% — 123. 60%,
10.14% —86.12%, and 0. 85% — 74. 87%, respectively than those of the control. The total chlorophyll
content, net photosynthetic rate (P,), transpiration rate (T,), and stomatal conductance (G,) increased
by 12.58% —67.65%, 6.00% —294.33%, 27.80% —280.51% and 0—300. 00% than the control. Inter-
cellular CO, concentration (C;) presented some fluctuation. Maximum value of C; was found in the control
seedlings. Analysis showed that the growth indices of height, biomass, total chlorophyll content and the
photosynthetic physiological indices were decided by the content of nitrogen, and the ground diameter was
decided by the content of potassium. The comprehensive evaluation showed that the fertilization treatment
No. 2 (N,P,K;) could significantly promote the growth and photosynthetic physiological indices of M.
pauhoi, and recommended application rates of N, P and K were 240, 36 mg * plant ' and 162 mg *

plant ', respectively.
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Table 1  The main physicochemical properties of soils
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Table 2 Ly (3*) factor level table of fertilization test

K Z5) 73 i
/(mg « Bk™1 /(mg « #™1 /(mg « B~

1 240 18 81

2 180 36 162

3 720 54 243
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Table 3 L¢(3") orthogonal design of fertilization test  mg

s 4b 3 IR i B R AT B4
T1 N; P K, 1(522) 1(150) 1(181)
T2 N; P, K, 1 2(300) 2(362)
T3 N; P; K3 1 3(450) 3(543)
T4 N, P K 2(1 043) 1 2
T5 N, P:K; 2 2 3
T6 N, P; K, 2 3 1
T7 N3P K3 3(1 565) 1 3
T8 N; P K, 3 2 1
T9 N;P3; Ko 3 3 2
T10 CK 0 0 0
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The height, ground diameter, and biomass of Machilus pauhoi at three levels of N, P and K
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Fig. 2 The concentration of chlorophyll a/b, and total chlorophyll
content of M. pauhoi at three levels of N, P and K ( Mean= Se)
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Fig. 3 The effect of leaf photosynthesis of M. pauhoi at three levels of N, P and K ( Mean= Se)
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Table 4 Effects of fertilization on correlation between 11 indicators of M. pauhoi growth indices and leaf photosynthesis
sk N P K Wi owe amm CUREp 6. T, ¢
N 1
P 0.375 1
K 0.375 0.375 1
B 0.199 0.269 0.209 1
Ho At —0.116 0.198 0.800* * 0.137 1
A —0.358 0. 348 0.294 0. 460 0. 589 1
é‘ﬂti%\ —0.021 0.363 0.401 0. 456 0. 489 0.584 1
[ZEN
P, —0.337 —0.031 0.110 0. 332 0. 447 0. 600 0.851" " 1
Gy —0.373 —0.055 0.036 0. 314 0.405 0.631 0.807** 0.992** 1
T, —0.415 —0.072 —0.013 0.332 0.376 0.653" 0.775** 0.982** 0.997** 1
C; —0.697* —0.322 —0.818* * —0.106 —0.497 0.188 —0.274 0.041 0.134 0.202 1
T % % FORTE 0. 01 K B B3 AH K, x RIRTE 0. 05 /K EREHK,
x5 AEEERLENGEEBEERREX WS ETRN
Table 5 Comprehensive evaluation of the quality for M. pauhoi seedling with different nutrient treatments
Jit M2 A B e A K oA A SAE YR 2 2% 5 FOEEEE FEETHME gZa iy
N, P, K, 0. 325 0. 508 0.614 0. 705 0.983 0.651 4
N, P:K; 1. 000 0.709 1. 000 0. 964 0. 894 0. 986 1
N, P;K; 0.118 1. 000 0.675 0.921 0.783 0.708 3
N:P1 K, 0.734 0.420 0.153 1. 000 1. 000 0.715 2
N P:K; 0. 434 0. 809 0. 230 0.617 0.253 0. 500 5
NP3 K, 0.692 0.263 0.332 0. 350 0. 190 0.415 6
N3P K; 0. 390 0.706 0.215 0. 186 0. 040 0.336 7
N3P, K, 0.219 0.143 0.011 0.613 0. 386 0. 290 9
N3P K, 0.513 0.074 0. 300 0.552 0.020 0. 329 8
CK 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 10
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