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Abstract: In order to screen out the light medium formula suitable for the growth of superior clone of Yang-
061 container seedlings of Cunninghamia lanceolata ,the effects of different light substrates, such as peat

soil, perlite,C. lanceolata bark and rice husk and their ratios on the growth,root morphology and nutrient
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accumulation of C. lanceolata with yellow soil used as the control (CK) were studied by using simplex cen-
troid mixture design. The results showed that 1) compared with CK,the seedling height,ground diameter,
biomass and seedling quality index showed the same growth rhythm in different light substrate formula,
namely the growth increased with time. 2) After 360 days of cultivation,the seedling height, ground diame-
ter and seedling quality under different light substrate treatments were all higher than CK. Among them,
the seedling height was the highest in T5 and T6 treatments,which increased by 54.41% and 54. 89% re-
spectively compared with CK. The ground diameter and seedling quality index reached the maximum value
in T6 and T1 treatments,which were 33. 04 %and 48. 65 % ,higher than CK,the biomass achieved its max-
imum in T14. 3) Different light substrate treatments effectively promoted the root development of C. lan-
ceolata seedlings,and the total root length,root surface area,root diameter and root volume reached their
maximum values in T2,T14,T9 and T14 treatments, respectively. 4) The response of nutrient content of
C. lanceolata seedlings to different light substrates was different among treatments. The light substrates of
T5,T3 and T12 treatments significantly promoted the accumulation of nitrogen in plant, the light sub-
strates of T8,T3,T13 significantly increased the total phosphorus content of seedlings, while the T8, T9
and T2 treatments significantly increased the total potassium content of seedlings. (5) The comprehensive-
ly analysis results analyzed by the subordinate function value method showed the top three light substrate
suitable for the growth of C. lanceolata were T14 (20% peat soil +27% perlite +27% C. lanceolata bark
4-26% rice husk), T6 (60% peat soil +40% perlite) and T1 (100% peat soil). Considering the high cost
of peat soil, T5 and T14 treatments were selected as light substrates suitable for the growth of C. lanceola-
ta Yang-061 container seedlings in this study.
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Table 1 Light substrate formula for different treatment

A FRBULL B (90D A B BUL A (00D
b3 Ab 3
Jer t B EARRK R 4% 58 e ret B AR B R4 52

T1 100 0 0 0 TS 20 40 40 0
T2 20 80 0 0 T9 20 40 0 40
T3 20 0 80 0 T10 20 0 40 40
T4 20 0 0 80 T11 46 27 27 0
T5 60 40 0 0 T12 46 27 0 27
T6 60 0 40 0 T13 46 0 27 27
T7 60 0 0 40 T14 20 27 27 26
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Table 2 Physical and chemical properties of different substrate formulas
b3 HHE/(geem D) BT/ g e KRB e /MK ) SFLBEE (00 pH
T1 0.34=+0.002h 134.7540. 76f 132.40+11.11b 117.60=+9. 44b 48.824+1.95¢ 5.27+0. 05def
T2 0.15740.004a 51.7440.50a 468.69+3.06) 275. 84414, 82f 71.80+1.70h 5.77+0.02jk
T3 0.22+0.005d 84.2742.43d 288.77+5.03gh 192. 0545, 79de 62.64+0. 36fg 4.8940.01b
T4 0.172+0.002ab 54.3540.62a 285.69+1.06gh 105. 46+0. 99b 48.4140. 65¢ 6.23+0.011
T5 0.25%+0. 004ef 80.7141.82d 253.63+11.731fg 218.83+11.11e 60. 6140. 89f 5.60+0.03hi
T6 0.28+0.000g 106.5041.97e 64.2441.75a 51.8740. 30a 17.81£0.49a 5.09+0.01c
T7 0.28+0.007g 108.5341.43e 243.65+8. 23ef 164.5347.62cd 68.77+1.25gh 5.31+0. 03ef
T8 0.197+0. 004bc 65.0040. 93¢ 313.16+1. 18h 207. 50413, 82de 59.04=41. 3def 5.13+0.02cd
T9 0.174+0. 004ab 55.937+0. 80ab 369.70+13. 00i 217.9043. 32e 58.83740. 42def 5.87+0.06k
T10 0.217+0.004cd 64.7640. 98¢ 177.25+7.05¢ 105.474+9. 35b 36.5142.09b 5.47+0.01gh
T11 0.2440.005e 78.6941.27d 217. 3446, 39de 176. 06+ 3. 86cde 52.8541.45¢cd 5.34+0.03fg
T12 0.2440.004e 78.0740.53d 260.78+5, 611g 187.40+9. 88cde 63.3940.57{g 5.67+0.02ij
T13 0.28-+0.002fg 86.3842.09d 78.9244.98a 57.77+3.67a 21.81%41. 44a 5.29+0. 03ef
T14 0.20+0.007cd 64.04=+1.01bc 204.87+1. 96cd 147.144+12. 66bc 40.05+1.53b 5.17+0. 02cde
CK 1.0440. 0071 275.67+4.27¢g 54.8140. 40a 38.6640.8la 56.9040. 51de 4,1440.01a
e EC {Ei TN ﬁ%/ ﬁiﬁ@%ﬁ:ﬁ/ Eiﬁ’fﬁ*ﬁiﬁ/ ﬁ)mﬁfl/ﬁim/
(us*cm™ D) (g kg™ (g kg™ H (g kg D (g+kg™H

T1 468. 75+28. 15def 14.57+0.17g 0.2140.02a 10. 66 £0. 34fghi 355.09+1. 35d
T2 582.00+19. 76f 8.63+0.09b 0.62740.02bc 14, 58+0. 55j 155.274+0. 40b
T3 400. 33+19. 91cde 9.77+0.09bc 0. 66=+0.01bed 6.57+0. 13bc 469.33+7.56¢g
T4 469. 67422, 85def 11.9040. 17de 0.93740. 04fg 4,227+0.18a 517.95+12.55h
T5 497. 00426, 91ef 12.8540. 09ef 0.73740. 03cde 9.26+0. 46def 290. 84+0. 95¢
T6 571.33+36.05f 12.6740. 09ef 0.9440. 05fg 11.52+0. 31hi 421.46+2, 26ef
T7 536.00+29. 31f 13.4740. 191g 1.0740. 04g 8.98-+0. lddef 387.67+1. 44de
T8 377.67+20. 42bed 9.63+0.12b 0. 8240. 04ef 10.09+0. 56{gh 356.52+1.92d
T9 281.67+14.81ab 9.93=+0.09bc 0.64740.02bed 11.33£0. 13ghi 295.15+38. 04c
T10 292.00+17. 90abe 11.1040. 12cd 0.7740.01de 5.89+0. 25ab 436.98+14. 62fg
T11 349.67+23.95bc 12.6540. 78ef 0.69740. 01bcde 9.56+0. 06efg 359.51+1. 46d
T12 404. 00+ 15. 82cde 12.6740. 26ef 0.8240.01ef 12.294+0. 44i 350.09+13.06d
T13 298.67+3. 67abc 12.6340. 20ef 0.7340. 05cde 7.58+0. 55bed 413.70+7. 49ef
T14 325.67+13. 84bc 9.67+0. 38b 0.5740.01b 8.0640. 29cde 411.23+7. 47ef
CK 189.1744.03a 0.97+0.07a 0.11£0.01a 6.92+0. 37bc 6.55+0.60a
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43.65%F1 11.07 % ~47. 23% , Horp & AN I ] f5 R
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3.02.3.62.3.99 mm, ¥ E&HF CK(P<0.05),
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Table 3 Effects of different light substrate ratios on the height growth of C. lanceolata seedlings
Wi/ em
pog:il
90 d 180 d 270 d 360 d
T1 17.2040. 22cd 29.4940. 56ef 34,00+1. 17ef 44,034 1. 35ef
T2 16. 03=£0. 35abed 27.3440. 04bcde 30. 674 0. 54bedefl 37.4440. 84bcde
T3 16. 1840. 38abed 27.46+0. 23bcde 30. 2340. 6bcdef 35. 864 1. 18bc
T4 15. 84+0. 09abc 25.9840. 13bc 28.4141. 06bcde 41. 38+ 1. 35bcdef
T5 17.02+0. 76cd 26.697+0. 23bed 31. 66+ 1. 04bcdef 44, 6440, 90f
T6 18.91+0. 74d 30.4740. 82f 34, 4741.57f 44,78+1. 821
T7 17.40+1. 06cd 29.0740. 78def 33. 614 1. 35def 41,9641, 70cdef
T8 16.65=20. 61bed 27.2440. 53bcde 29.7941. 45bcde 37.1241. 46bcd
T9 17.2940. 49cd 26.99+0.57bed 29.50=£0. 48bcde 35.2740. 63abc
T10 13.63+0.01a 26.57740. 66bcd 29. 98+ 1. 38bcde 34, 68+2.01ab
T11 15.97+0. 85abc 27.59740. 55cde 32.48=+1. 33bcdef 40, 9340. 37bcdef
T12 17.52+0. 62cd 29.724+0. 45¢ef 32.97=+1. 25cdef 43.4941. 44def
T13 16. 38+0. 33abed 27.8740. 03cdefl 32. 294 1. 34bcdef 38.3140. 65bcdef
T14 15. 664+0. 34abc 24,.82+0.40b 32.02=+1. 38bcdef 36.527+1. 65bc
T15(CK) 13.884+0. 31ab 19.00+0. 88a 20.0840. 63a 28.9140. 82a
R4 FRABBERBEENEZAYEHEERKNZ T
Table 4 Effects of different light substrate ratios on ground diameter growth of C. lanceolata seedlings
A% /mm
Qb 7
90 d 180 d 270 d 360 d
T1 2.69-0. 03def 3.32+0.02d 3.67+0. 10gh 4.76+0. 211
T2 2.52740.03ab 2.8040.06b 3.16£0. 04cde 4.3240. 17cdef
T3 2.6740.01cde 2.8240.08b 3.1940. 08cde 3.90+0. 11abede
T4 2.55+0. 02bc 2.7840.01b 3.0140. 09abed 3.64£0.09ab
T5 2.507+0.03ab 3.02-0. 06bc 3.22-+0.07cdef 4,1940. 06bcdef
T6 3.02+0.04h 3.62%+0.07e 3.99-+£0.03h 4,47+0.05ef
T7 2.8240.03fg 3.41-£0.07de 3.62+0. 12gh 4,4240. 10def
T8 2.66+0.02cde 2.95%0. 04b 3.40-£0. 09defg 3.6240. 18ab
T9 2.7740. 0Odefg 2.9840.03bc 3.2940. 0O4defg 3.78+0. 02abced
T10 2.59740. 01bed 3.15%0. 06cd 3.32740. 09defg 3.7240. 15abc
T11 2.6040. 01bed 3.35740.03d 3.5640.03fg 3.92+0. 20abcede
T12 2.88+0.01g 3.31+0.03d 3.47%0. 09efg 4.22740. 17bcdef
T13 2.67-£0. 04cde 3.20=£0. 04cd 3.41-0. 08defg 3.80+£0. 09abcede
T14 2.49+0. 04ab 2.83+0.02b 3.05+0. 08abed 3.61+0.09ab
T15(CK) 2.414+0.01a 2.5240.01a 2.71£0.04a 3.36+£0.03a

3.3 AERBEREENZAMERTHERE-061
Y2 KN

1 2% 5 0] AT, R AR B AR L 25 kA 9 RS [ 4R
UL ST B A e R () RE AE E 25 L AR AR LT
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KB CK B 16.33%(P<<0.05), 5
CK AL & T2, T10 F1 T13 AbBE AN, Hi 4 4b 38 40 1
AR E T CKOHEIRE R 3. 33 %0~58.67%, 3L

e T11 AR 22 A EE R K, B & F CK
(P<<0.05), BLr-A® s, B T2, T4, T9. T11
A T13 Ab B A ) HEAKR T CK Ab K [ b 2t A= 9
R E T CKLO IR 7. 93% ~63.88% , H
T1 &b B A W) 6 e R, 8 CK B #F 2 T+ (P <
0.05), [ T2.T9.T10 F1 T13 AbFH AL, A [F] 4b A
MRAEW R & T CK A3, 8R4 518 1. 91% ~
26.34%,Horp T14 bHM A ER K, BEHT
CK(P<20.05),
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Table 5 Effects of different light substrate ratios on biomass of C. lanceolata light substrate seedlings g

Ak 3 HEAE P ik KA W 2 ) MY

T1 0.76=+0. 20a 1.8640. 05¢ 3.724+0. 18f 6.35+0.42de

T2 1.4840.01c¢ 1.4940. 20a 2.14+0.12b 5.11=+0. 20b

T3 1.7140. 16d 1.8340. 17bc 2.71+£0.09d 6.25+0. 38d

T4 1.6440. 11cd 1.5640. 11ab 2.20+0. 08bc 5.40+0.09b

TS 1.4640. 10c 1.9440. 06¢ 2.59+0. 16cd 6.00+0. 22d

T6 1.4340. 22¢ 1.7040. 11bc 2.4640.11cd 5.5940. 22cd

T7 1.0540.12b 1.7540. 12bc 2.5740.17cd 5.38+0. 20bc

T8 1.2340.03bc 1.7640. 08bc 2.45+0.11c 5.44+0. 04bc

T9 0.90=40. 03ab 1.5540.08a 2.09+0. 05ab 4.547+0. 04a

T10 0.94=+0. 10ab 1.4840. 05a 2.6840. 25cd 5.1040. 30b

T11 1.5040. 03¢ 2.38+0.02d 1.8740. 28a 5.754+0. 29cd

T12 1.0440.23b 1.6740. 15b 2.62+0.21cd 5.34+0.50bc

T13 0.82%40.01a 1.4040.03a 1.9940. 03ab 4.2140.05a

T14 1.0840.12b 2.28+0.15d 3.26+0.03e 6.62+0. 38e
T15(CK) 1.4740.09c¢ 1.5040. 11ab 2.27+0.03bc 5.24+0. 13bc
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HFE T14 Kb 3 AR 2 1 BLA B i K (B 2B)
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T1 L T9 b3 AN A [F] j 7 5L o kb 38 4 1 7 34948 B
BN T CK (B 2C), T1 # T9 % CK ¥#m 1
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St N SRS L T12 kB N A e B
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i & 3D 3E. & 3F Al 1, AN g8 H P & Xt
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BRI AR P A AR S T CKL
T3 Ab P i e, K CK W& 4R 229, 33%
(P<C0.05) (K 3E), A[Ff 2 oy b B v v P 357
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CK, H i T9 Ab B4 & & . 8 CK W 2 35 m
93.92% (P<C0. 05) (Bl 3H) . i i v 4 & 5Bk T3,
T8.T10 Al T11 AbF Ak, H Ay Ak BRI AN [F) 72 B2 v/ T
CK, H7E T2 Ab PR e K, 8 CK W1 62. 3920
(P<<0.05) (3D,
3.7 EFRERHENUAYEEKEGSW
B A A G I B B AR 3 R AR KRS B B IR
Bl FH R — A K AT R AE T OR AR KR R A
K I Z2 A8 R X 1 AR 2R KON B0 #EAT 25 5 VR L i —

SERERE 1RO R B A KRB L A 5 R
SR PR B X AN [ 4 AU AL R A2 R G AR K AR
PRIEATLE AP, thEE 6 ML AR E KA
MR BN K T14>T5>T1>T11>T7=
T2>T6=T8=TI12>T4>T15>T9>T10>T3>
T13, HE7E FT = 1952 8 5L 5t Ak 1 53 J91) Oy T14.(20 %01
WA F2T R BERA F2TUE R +26 A58 .
T5C60% Y 7 1 +40% B2k ) f T1 (100 %6 Y sk
A X BEEL AR E S TAZ R FE-061 41 R .
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Table 6 Comprehensive evaluation of C. lanceolata seedling growth based on membership function

b 3 1 55 SHNES BAEYE EMARESSE BRK HBAREZmEAR FHURAERE SRER REE HER
T1 0.95 1. 00 0. 89 1. 00 0.01 0.33 1. 00 0.51 0.71 3
T2 0.54 0.69 0. 37 0.67 1. 00 0. 44 0.53 0. 30 0.57 6
T3 0. 44 0.39 0. 85 0.67 0.17 0.03 0.01 0.01 0.32 14
T4 0.79 0. 20 0. 49 0. 33 0.21 0.39 0.75 0.23 0.42 10
TS 0.99 0.59 0.74 0.78 0.39 0. 80 0. 89 0. 56 0.72 2
T6 1. 00 0.79 0.57 1. 00 0.02 0.01 0. 30 0.02 0. 46 7
T7 0.82 0.76 0.49 0. 83 0. 46 0.09 0. 94 0.17 0.57 5
T8 0.52 0.19 0.51 0.61 0. 46 0. 67 0.28 0. 40 0. 46 8
T9 0. 40 0. 30 0. 14 0.17 0.27 0.25 1. 00 0.29 0.35 12
T10 0.36 0. 26 0.37 0.17 0. 30 0.53 0. 38 0.28 0.33 13
T11 0.76 0. 40 0. 64 0.83 0.51 0. 61 0.66 0.59 0.62 4
T12 0.92 0.61 0. 47 0. 50 0.22 0.50 0. 34 0.11 0. 46 9
T13 0.59 0.31 0.01 0.22 0.08 0.25 0.62 0. 24 0.29 15
T14 0.48 0.18 1. 00 0.78 0. 80 1. 00 0.92 1. 00 0.77 1
T15 0.01 0.01 0.43 0.01 0.27 0.71 0.98 0.75 0. 39 11

4 itk

WEFE I A ] B 5T JC L ) 25 2% B B R L AR
A= e LA R S5 i RS AR H A A TR A S e
XA TP 2E A B A Wy e DL R A () 35 o 26
T T FLC L A R T 2 A T e A
SERI MR f = E e =1+ 3 X S E
(Anoectochilus roxburghii (Wall. ) Lindl. ) ZEFIHE
KA KR ROR B b AR B+ i D e 4 =
1e 1 DA ) 8 R AR i 1 185 A T 0 A A e =
Mkt : BERAE=2:3: 5 WA RMFREIEN B
KL HRERKE DRI R B S Al B SR
TE S IR A1) 658 v CIARBRUEL =60 04) 118 6 o b B v
43 0 2 6 M+ 1 (8020 + 20%) . W A + 4R K
(80%6420%) WA +Hi K + Bk 5 (60 %0 +20 % +
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Tt AR+ 5 2R (80 20 420 Y0t vl A R i 1 b 45 15 KEL AN
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B AR MR S T T R B R A A R B
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FT14) #8 B A 55 i 1 4 A R0 L 8080 A Bl
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FeFidh TNLpH. TP Hil CEC J& 5 i 4 M4 (Ulmus
pumila Jinye ) HaH EK W EEHNE, XIHEES
oW R NLPLUK A AL & & 2 DL R K
R PUAL P BT 3T AR o7 L 584 (Phoebe sheareri ) Fl 8
1 (Dalbergia hupeana) B AR AR Z5 M 14 A4 K 52 1 8¢
Ko HIMCAT UL, BE 5 b 5% 43 5 i 1Y s IR AR R AR |
TOE T AR N7 73 B R = IR A KA IR, I
A BT B BT R B e S A AR K R o) — H S
. RPN R EC L 3 T v O A A A A
K25 R T 550 B A AR B SORHE W 52
PERE TR, — N W B R A EAE 0. 1~0. 8
g/em’ YW HLEGE AW A KDY 5 A0
S5 RIS A ST K B K A A A B AR R R T
(T1.T5.T6 A1 T14)ZE(E N 0. 20~0. 34 g/cm”,
MA K 220 CK AR 3, HA ik 1. 04, Ui U] 2
B B BEX T ARERKECEL, RAE
Ah BET pH FNFL B RE AR X AR AR K BAT Y
W, R R A AR A m A GO e R B S ELY
FLBR B Al L 5 (70 % ~ 90 %), B A5 F) T 4h v 14 4=
KU AR g aE B AR AR K R R TR C 5 B9 pH
A FL B BE Y BBl 4 51k 5. 09~5. 77 #1117, 81% ~
60. 61 %0 ,3xX A] fig 5 A [F) A ) B 2 B 5t pH AL B
FE B BORAFAE R 22 A KR,

5 %ty

TE T 8 18 BAZ AR 4l A A R TR, FH S 4 A
AT A — R R R PR AR I
AN i) e R0 I T B X A7 AR A 1 8 L AR A e R
Frin e 8 MR AE KSR R B 5L Al L 456
BRI B2 v ) SR pR BRI AR A KR AT 25
ST B E T1.T5 A T14 38 A5 T 3E-061 A= K 1y
RIS J7 {5 % JE B A 77 BUAS, A, Sk B TS AL 3
(60%0 U i £ = 40 %0 A2 AR Kz ) Fil T14 4b B (20 Y6 Jé ¢
T 2T NBBRE 2T N2 R B +26 N R4 50O 1F i
BN RO R PE-061 K AGEER T .
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