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Abstract  The orthogonal design experiment of N, P, K fertilization with 3 factors and 3 levels was
adopted. Studying the effects of fertilization with different ratio of N, P, K on growth of Machilus chinensis
seedlings, so as to provide a theoretical basis for seedling cultivation of M. chinensis. (1) All the ratio fertilization
of N, P, K had significant impact on the growth index of M. chinensis seedlings. The 223 dispose (carbamide 10 g
+ superphosphate 20 g + potassium chloride 6 g) had the maximum auxo-action. And the quality index number of
seedling is the highest. so it’s the optimum dispose. The seedling height annual growth, ground diameter annual
growth, crown breadth annual growth, leaf biomass, stem biomass, root biomass and total biomass were separately
227.10%,00.00%, 226.96%, 235.35%, 169.88%, 171.00%, 183.80%, compared with the matched group. (2) The
order of seedling quality index of each treatment was: 223 (carbamide 10 g + superphosphate 20 g + potassium
chloride 6 g) > 122 (carbamide 5 g + superphosphate 20 g + potassium chloride 4 g) > 231 (carbamide 10 g + su-
perphosphate 30 g+ potassium chloride 2 g) > 133 (carbamide 5 g + superphosphate 30 g + potassium chloride 6
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g) > 313 (carbamide 15 g + superphosphate 10 g + potassium chloride 6 g) > 321 (carbamide 15 g + superphos-

phate 20 g + potassium chloride 2 g) > 332 (carbamide 15 g + superphosphate 30 g + potassium chloride 4 g) >

212 (carbamide 10 g + superphosphate 10 g + potassium chloride 4 g) > 111 (carbamide 5 g + superphosphate 10

g + potassium chloride 2 g) > CK. (3) Fertilization management of M. chinensis seedlings must follow the princi-

ple of suitable demand. N should not be too high, P and K can be increased appropriately.

Key words Machilus chinensis; fertilize dispose; seedling growth; biomass
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Table1 Chemical characteristics of planting soil

F845 Index $0{H Value F845 Index $0{H Value
HHLFE /(g - kg') Organic matter 2.02 f L /( mg - kg)Available N 14.24
2% /(g kg") Total N 0.174 AWk /(mg - kg")Available P 4.83
4W /(g - kg') Total P 0.088 A /( mg - kg Available K 31.03
48 /(g - kg") Total K 33.81 pH 5.19
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Table2 Application amounts of urea, superphosphate and potassium chloride

JRE /(g - % " Carbamide

S WERRES /(g - %% )Superphosphate

LA /(g - % HPotassium chloride

50g (N,) 100g (P,) 20g (K;)
100g (N,) 20.0g (P,) 40g (K,)
150g (N;) 30.0g (Py) 6.0g (K;)
# 3 EXIKWIEIT g-&"
Table3 Orthogonal experimental design
puse] PR WY At
Treatment Carbamide Superphosphate Potassium chloride
111 5.0 10.0 2.0
122 5.0 20.0 4.0
133 5.0 30.0 6.0
212 10.0 10.0 4.0
223 10.0 20.0 6.0
231 10.0 30.0 2.0
313 15.0 10.0 6.0
321 15.0 20.0 2.0
332 15.0 30.0 4.0
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Table4 Height of M. chinensis seedlings with different fertilize dispose

F 4 TEHEIBAL IR rh Al i 5 E KA 0T

Wi /cmSeedling height

Tre%jnient 1A 41 7H 10 A BAELA
January April July October January the following year
CK 450 x1.2a 465 x13a 484 +12b 563 £1.2d 60.5 £1.5¢
111 463 £13a 50.6 +14a 56.8 £1.5a 67.6 +1.4ab 73.7 £1.6b
122 464 £13a 51.6 +13a 55.7 +14a 643 £15b 68.0 £1.2b
133 440 £1.0a 50.1 +1.2a 575 +14a 719 +13a 813 +x1.7a
212 45.1 =14a 49.0 £1.7a 539 £1.6ab 625 £15b 69.7 £1.4b
223 453 £18a 51.6 £1.7a 56.7 £1.8a 708 £1.5a 80.5 +1.7a
231 459 £1.0a 493 £12a 56.6 +14a 64.0 £13b 68.6 £1.3b
313 436 x1.2a 452 +14a 52.7 £1.6 ab 63.7 £1.5b 68.6 £1.7b
321 478 x13a 498 x1.6a 51.7 £1.7 ab 634 £140 672 £1.5b
332 452 t14a 505 +14a 556 £15a 612 £13¢ 65.6 £1.4bc

e BUE N FEE £ bR, FYRFE 7R RRTE 0.05 /K257 53 . Note: the data in the column chart is average
+ standard error, the different lower case letters within a column indicate significant difference (= 0.05).
R 5 AEEIRLEEHEMEREERIEREERKE
Table5 Indexes of annual growth of M. chinensis seedlings with different fertilize dispose

Qb3 HiR A KA /om AR AR A /mm TERAE A K /om
Treatment Seedling height annual growth Ground diameter annual growth Crown breadth annual growth
CK 155 £0.8d 3.1 £0.3d 11.5 £0.5d
111 274 £0.7b 39 £02¢ 154 £0.6¢
122 21.6 + 0.8 ¢ 5.6 + 0.4 ab 18.9 £0.6 be
133 373 £09a 5.8 + 0.4ab 259 £0.6a
212 246 £0.7b 4.1 £ 03¢ 174 £05¢
223 352 £0.6a 62 + 04a 26.1 £0.6a
231 22.7 £ 0.8 ¢ 59 +0.3 ab 21.8 £0.5b
313 25.0 £0.7b 53 +05b 21.8 £0.3b
321 194 £0.6¢ 50+ 03b 156 £+04c¢
332 204 £0.7¢ 45 £ 03 bc 19.2 £0.4 be

W BN E + AR 2E, FSIAEFE LR TE 0.05 K F-22 53 3% . Note: the data in the column chart is average
+ standard error, the different lower case letters within a column indicate significant difference (o= 0.05).
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Table6 Ground diameter of M. chinensis seedlings with different fertilize dispose

H14%2 /mmGround diameter

Trﬁ\tin%ent 1A 411 7H 10 BUAE 1A
January April July October January the following year
CK 87 +04a 89 +03a 9.4 +03c¢ 11.1 £03¢ 11.8 £0.5¢
111 87 +03a 92 £03a 10.8 £0.3 ab 120 £03b 12.6 0.4 be
122 8.6 +04a 89 +04a 10.9 £0.4 ab 12.8 £0.4 ab 142 £04b
133 8.6 +03a 9.0 £+03a 11.7 +0.4 ab 132 £04a 144 £03b
212 9.1 £t04a 97 +04a 10.6 £0.5 ab 119 +04b 13.2 £0.3 be
223 9.6 £04a 102 £04a 11.8 +04a 139 £04a 158 £03a
231 89 +03a 9.0 £+03a 11.6 +0.4 ab 133 £0.3 ab 148 £0.4b
313 89 +03a 95 +£04a 10.1 £0.4b 129 £0.4 ab 142 +04b
321 9.1 +04a 93 x04a 10.0 +0.4b 12.7 +£0.4 ab 14.1 £0.5b
332 94 £04a 9.8 £+03a 10.5 £0.4 ab 12.6 £0.3 ab 139 £0.5b

W BAEEYE + PRiEDRZE, IR FREERTE 0.05 K F-2255 B3 . Note:the data in the column chart is average =+ stan-

dard error, the different lower case letters within a column indicate significant difference (= 0.05).
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Table7 Crown breadth of M. chinensis seedlings with different fertilize dispose

eI /emCrown

il
Treatment 1A 41 7H 10 A AR H
January April July October January the following year

CK 21.0 £0.6a 214 £0.7¢ 22.8 +0.8d 25.7 +1.0d 315 £1.2d
111 21.8 £0.7a 232 +0.8b 313 £1.5ab 338 +13¢ 372 +1.5¢
122 225 £09a 27.1 £1.0a 332 £ 1.0ab 385 £09b 414 +1.0bc
133 21.6 £0.7a 25.8 £0.8 ab 344 £1.2ab 40.6 £ 1.6 ab 475 £1.7b
212 214 £09a 233 £1.2b 266 £14c¢ 339 £14c¢ 38.8 £ 1.4bc
223 24.1 £09a 259 =1.1ab 347 +14a 428 x15a 502 £1.7a
231 226 £0.8a 24.6 £0.9 ab 29.7 £1.5b 388 £1.4b 444 £13D
313 212 £0.8a 21.8 £1.0c¢ 265 £13¢ 357 £1.6 bc 430 £1.8b
321 23.1 £09a 237 £1.2ab 26.7 £12¢ 35.0 £1.4bc 39.7 £ 1.7bc
332 225 +£10a 232 £1.0b 269 £12¢ 36.2 £1.5bc 427 £1.8b

W B« pRiERZE, RS FE LR R TE 0.05 K F-22 573 3% . Note: the data in the column chart is average

+ standard error, the different lower case letters within a column indicate significant difference (= 0.05).
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Table8 Biomass accumulation of M. chinensis seedlings with different fertilize dispose

b3 /g Kt /g /g SEYR /g R L
Treatment Leaf biomass Stem biomass Root biomass Total biomass Root-shoot ratio
CK 14.68 +0.71 ¢ 27.62 +2.28¢ 29.07 £0.66d 71.37 £3.7d 0.687
111 23.77 +2.38b 36.69 £4.26b 38.95 +4.04b 99.41 +10.47b 0.644
122 30.11 £2.56 ab 41.66 +1.68 ab 46.06 +3.76 ab 117.83 +7.84 ab 0.642
133 30.83 +2.11 ab 4452 +4.78 a 47.96 +5.44 ab 123.31 £11.97 ab 0.636
212 2643 £2.03b 3530 £1.61b 3753 +896b 99.26 +9.23b 0.608
223 34.55 £2.78 a 4692 +1.92a 49.71 +1.06a 131.18 £5.75a 0.610
231 27.10 +4.09b 38.63 +2.18 ab 39.61 +0.98b 105.34 £6.43b 0.603
313 26.43 +2.46b 3241 £4.01b 34.69 +3.28 ¢ 93.53 +7.50 ¢ 0.590
321 23.68 £2.55b 33.76 £4.90b 34.14 £3.28¢ 91.58 +10.38 ¢ 0.594
332 24.63 +0.82b 31.94 £2.66 b 33.12 £3.13¢ 89.69 £5.12¢ 0.585

W BN E « AR 2E, FFIAEFE LR TE 0.05 K F-22 57 3% . Note: the data in the column chart is average
+ standard error, the different lower case letters within a column indicate significant difference (o= 0.05).
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Table 9 Quality index number of M. chinensis seedlings with different fertilize dispose

A3 AR TR b3 AR R
Treatment Quality index number of seedling Treatment Quality index number of seedling
CK 1.3536 223 2.494 5
111 1.6553 231 2.196 0
122 2.3857 313 1.8742
133 2.1310 321 1.8516
212 1.8205 332 1.828 1
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