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Abstract: Taking decomposed sugarcane bagasse (SB), cassava peel (CP), peanut shell (PS),
bagasse ash (BA) and garden soil (GS) as raw materials, nine mixed substrates were prepared with
different volume ratios. And taking mixed substrate with same volume ratio of peat and garden soil as the
control, the physicochemical property of different substrates and growth status of Camellia oleifera Abel
seedlings growing in above substrates were compared. On the basis of linear regression analysis and path
analysis on physicochemical indexes of substrates and seedling index of C. oleifera seedlings, the seedling
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cultivation effect of different substrates was comprehensively evaluated by methods of principal component
analysis and comprehensive evaluation. The results show that bulk density, total porosity and capillary
porosity of nine mixed substrates with agricultural and forestry wastes are 0.23 -0. 47 g - em™,
60.90% —67.23% and 46. 53% —-58.27% , respectively, with pH 6.72-pH 7. 14. Available nitrogen
content, available phosphorus content, available potassium content, pH value, electronic conductivity
and aeration porosity of different substrates are all higher or significantly higher than those of the control ,
their bulk density is significantly lower than that of the control. There are all some differences in stem
diameter, leaf number per plant, leaf length, leaf width, relative content of chlorophyll (SPAD) , dry
weight of shoot per plant, dry weight of root per plant and seedling index of C. oleifera seedlings in
different substrates, while there is no significant difference in height and root-shoot ratio. In which, most
growth indexes of seedlings in S9 mixed substrate [ V(SB):V(CP):V(BA)=2:1:1]) are high, appearing
obviously growth advantage. The results of linear regression and path analysis reveal that except aeration
porosity,, other eight physicochemical indexes of substrates are basically covered key factors affecting
seedling index. In which, available potassium content is negative correlation factor with the greatest direct
effect on seedling index, while available phosphorus content, electronic conductivity and total porosity
have a positively direct effect on seedling index, and the three bring negatively indirect effect on seedling
index through available potassium content. Otherwise, bulk density of substrate also has a certain
negatively direct effect on seedling index. The comprehensive evaluation result shows that comprehensive
score of effect of SO mixed substrate and S7 mixed substrate [ V(SB):V(BA):V(GS)=4:3:3] on
seedling cultivation of C. oleifera is high with a value of 14. 363 and 14. 337, respectively. So, it is
suggested that taking S9 mixed substrate as preferred substitute substrate for seedling cultivation of C.
oleifera, and taking S7 mixed substrate as alternative substrate.

Key words: agricultural and forestry wastes; mixed substrate; physicochemical property; Camellia

oleifera Abel; seedling index; path analysis
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Table 1 Comparison on physicochemical property of different mixed substrates with agricultural and forestry wastes ( X+SE)!)
T Substrate Fr&&/mg - kg™' Nutrient content e
P R R T R o value
No. Formula? Available nitrogen Available phosphorus Available potassium
S1 V(SB):V(CP):V(BA)=1:2:1 44.95+8.37bc 1 209.30+12.97¢ 1 289.96+99.49c¢d 7.10+0.03ab
S2 V(SB):V(CP):V(BA)=12:5:3 25.35+4.50cd 1 115.80+59. 15¢d 1371.13+48.41cd 7.08+0. 0labe
S3 V(CP):V(BA):V(PS)=5:3:2 56.51+8.28ab 1159.19+23.37cd 1 477.25+25.89bc 6.92+0.01d
sS4 V(CP):V(BA):V(GS)=6:3:1 59.25+7.05ab 905.48+31.19¢ 983.11x12.45e 7.07+0. 08abc
S5 V(SB):V(CP):V(BA)=1:6:3 32.36+2.45¢d 1 029.08+78.27de 1 235.77+39.40d 7.14+0.09a
S6 V(SB):V(CP):V(BA)=1:1:1 22.17+9.64d 1 718.62+23.92a 1 961.20+34.06a 7.00+0. 02bed
S7 V(SB):V(BA):V(GS)=4:3:3 20.39+2.11d 1242.52+82.67c 1 434.67+58.56¢cd 6.72+0.03¢
S8 V(SB):V(CP):V(BA)=4:3:3 27.92+7.08cd 1 543.46+46.64b 1 980.26+132.89a 6.95+0.04cd
S9 V(SB):V(CP):V(BA)=2:1:1 74.21+1.70a 1426.72+22.18b 1 656.24+47.28b 6.87+0.03d
CK V(PT):V(GS)=1:1 12.24+0.20d 96.78+1.31f 256.24+3.29f 4.72£0.01f
FJR Substrate

HS%/mS - cm™! @E/g cem™ SFLBRE/ % WS ALBRE % BEILBE/ %
it [ibwi Electric conductivity Bulk density Total porosity Aeration porosity  Capillary porosity
No. Formula®)
S1 V(SB):V(CP):V(BA)=1:2:1 0.17£0.01lcd 0.31+0.02d 62.23+3.39a 8.55+4.12a 53.68+4.25ab
S2 V(SB):V(CP):V(BA)=2:5:3 0.21+0.01lab 0.36+0.01c 64.10+2. 74a 8.90+2.73a 55.20+0.48ab
S3 V(CP):V(BA):V(PS)=5:3:2 0.23+0.00a 0.36+0.01c¢ 62.27+3.66a 10.08+3.81a 52.18+1.81ab
S4 V(CP):V(BA):V(GS)=6:3:1 0. 15+0.00de 0.47+0.00b 60.90+2.57a 8.57+2.17a 52.33+2.21ab
S5 V(SB):V(CP):V(BA)=1:6:3 0.16+0.00de 0.38+0.01¢ 63.07+3.28a 16.53+3.21a 46.53+3.10b
S6 V(SB):V(CP):V(BA)=1:1:1 0.20+0. 00ab 0.25+0.00ef 67.23+3.34a 11.55+4.29a 55.68+1.22ab
S7 V(SB):V(BA):V(GS)=4:3:3 0.20+0.03be 0.38+0.00c¢ 64.37+2.74a 17.10+2.15a 47.27+2.58b
S8 V(SB):V(CP):V(BA)=4:3:3 0.20+0.01ab 0.26+0.00e 66.87+4.38a 11.97+1.56a 54.90+3.52ab
S9 V(SB):V(CP):V(BA)=2:1:1 0.20+0. 02be 0.23+0. 00f 66.27+3.44a 8.00x1.57a 58.27+3.33a
CK V(PT):V(GS)=1:1 0. 13+0.00e 0.70+0.00a 65.11+0.63a 7.43+0.03a 57.69+0. 66a

D )5 H RS R 1 /NE PR TE 0. 05 /K- 22 5+ 13 Different small letters in the same column indicate the significant difference at 0.05 level.
2)SB. HEW Sugarcane bagasse; CP: AZEKz Cassava peel; BA: ‘K%K Bagasse ash; PS: #E/E5E Peanut shell; GS: &+ Garden soil; PT: JE#%

Peat.
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Table 2 1JComparison on growth indexes of seedling of Camellia oleifera Abel in different mixed substrates with agricultural and forestry wastes

(X+SE)

i ¥eE/em ZXH/ mm kit 4K /mm %%/ mm
G [ Height Stem diameter Leaf number per Leaf length Leaf width
No. Formula? plant
S1 V(SB):V(CP):V(BA)=1:2:1 20.60+1.81a 3.19£0. 15a 9.0+1.0ab 50.22+1.13abec  26.92+1.57ab
S2 V(SB):V(CP):V(BA)=2:5:3 23.20+3.45a 3.22+0. 10a 9.0+2.3ab 47.08+4.57abc  23.74+1.01ab
S3 V(CP):V(BA):V(PS)=5:3:2 21.43+3.55a 3.39+0.35a 6.5+1.8ab 51.89+5. 14ab 27.56+1.09ab
4 V(CP):V(BA):V(GS)=6:3:1 23.33+2.89a 2.55+0.08bc 4.7+1.5b 50.90+4.52ab 26.32+1.34ab
S5 V(SB):V(CP):V(BA)=1:6:3 22.80+2.31a 3.00+0. 16ab 4.8+2.1b 39.15+4.44c¢ 23.53+2.72ab
S6 V(SB):V(CP):V(BA)=1:1:1 21.27+1.44a 3.18%0.11a 6.7x1.5ab 45.70+0.95bc 26.59+2.83ab
S7 V(SB):V(BA):V(GS)=4:3:3 23.52+2.80a 2.98+0. 16ab 7.2+1.5ab 58.58+3.12a 29.29+1.68a
S8 V(SB):V(CP):V(BA)=4:3:3 17.73+1.67a 2.42+0.09¢ 7.8+1.8ab 48.39+3.28abc  23.31+1.37b
S9 V(SB):V(CP):V(BA)=2:1:1 25.98+3.52a 3.43+0.17a 12.3+1.6a 49.07+1.39abc  23.18+1.51b
CK V(PT):V(GS)=1:1 23.28+1.71a 3.27+0.13a 5.3+1.9b 46.56+4.00bc 24.38+0.44ab
ER  Substrate PRI IR TR p— ——

ETR= fig 772 SPADY Dry weight of shoot Dry weight of root Root-shoot ratio Seedling index
No. Formula®) per plant per plant
S1 V(SB):V(CP):V(BA)=1:2:1 68.40+3.40ab 1.52+0.20bc 0.75+0.08ab 0.5120.07a 1.4720. 16abc
S2 V(SB):V(CP):V(BA)=2:5:3 66.70+4.69ab 1.98+0.18b 1.16+0. 15ab 0.58+0.03a 2.28+0.25ab
S3 V(CP):V(BA):V(PS)=5:3:2 66.18+4. 12ab 1.68+0.21bc 1.16+0.32ab 0.70+0.21a 2.59+0.85a
sS4 V(CP):V(BA):V(GS)=6:3:1 56.72+2.78abc 1.12£0.13¢ 0.53+0. 14b 0.50£0. 17a 1.02£0. 34bc
S5 V(SB):V(CP):V(BA)=1:6:3 48.36+8.93¢ 1.22+0.04c 0.71+0. 15ab 0.57+0. 10a 1.3820. 35abc
S6 V(SB):V(CP):V(BA)=1:1:1 48.84+3.86¢ 1.19+0.07¢ 0.87+0. 16ab 0.75+0. 19a 1.89+0.47abc
S7 V(SB):V(BA):V(GS)=4:3:3 61.70+3.97abc 1.61£0. 17bc 1.23+0. 15ab 0.7720.07a 2.46+0.31a
S8 V(SB):V(CP):V(BA)=4:3:3 69.52+2.39a 1.08+0. 10c 0.47+0.03b 0.44+0.01a 0.89+0. 04c
S9 V(SB):V(CP):V(BA)=2:1:1 70.19+1.67a 2.59+0.38a 1.4120.20a 0.55+0.04a 2.67+0.32a
CK V(PT):V(GS)=1:1 53.96+8.08bc 1.10+0.25¢ 1.03+0.52ab 0.83+0.23a 1.37+0. 37abc

D [ 5 v AR 6] (1 /NE FRER AR AE 0. 05 K 2253 B3 Different small letters in the same column indicate the significant difference at 0. 05 level.
D SB. T Sugarcane bagasse; CP: KE 7 Cassava peel; BA: K% JK Bagasse ash; PS: fE4:7 Peanut shell; GS: i+ Garden soil; PT: JE5¢

Peat.
3 SPAD; M2t ZHIXT 4 Relative content of chlorophyll.
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2.040) . ZITRERPLAE RECH 0. 997, FIRH T e =
V1-R* =0. 055, ik A i S FLBREE (X, ) 41, 20
A AL 8 > BHAL A8 AR B AR 55 15 R 2 4l B
FRER R R
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Table 3 Path analysis on physicochemical indexes of mixed substrates with agricultural and forestry wastes and seedling index of Camellia oleifera

Abel seedling!

AR HEWMAE R [A] e A2 2L Indirect path coefficient
Independent Direct path

variable coefficient X X, X3 Xy Xs Xs X5 Xy
X, 0.356 0.000 0.706 -0.990 0.113 0.343 0.221 -0.434 -0.059
X, 2.973 0.084 0.000 -5.386 0.205 1.311 0.576 0.463 0.023
X; —-5.488 0.0064 2.918 0.000 0.189 1.433 0.563 0.559 0.008
X, 0.259 0.155 2.345 -4.006 0.000 0.971 0.488 -0.249 0.165
X 1.849 0. 066 2.109 -4.253 0.136 0.000 0.409 0.323 0.001
Xe -0.596 -0.132 -2.870 5.181 -0.212 -1.269 0.000 -0.386 -0.007
X; 1.222 -0.126 1.126 -2.511 -0.053 0.489 0.188 0.000 -0.216
Xy -0.446 0.047 -0.154 0.102 -0.096 -0.006 -0.009 0.592 0.000

DX, : A S Available nitrogen content; X, : BB & it Available phosphorus content; X5 : BN & £ Available potassium content; X, ; pH
A pH value; X5: HLFR Electric conductivity; Xg: 25 Bulk density; X, : BFLERE Total porosity; Xo: BEFLBUE Capillary porosity.

F4 ERREFYWREERPHFDEHERKEFNER S HHTER

Table 4 Result of principal component analysis on growth indexes of Camellia oleifera Abel seedling in mixed substrates with agricultural and

forestry wastes'

ENN % FHERABFRIVIE 2 REL Score coefficient of different growth indexes
Principal E CR/% CCR/%
component H SD LN LL LW  SPAD DWS DWR R/T SI
1 0.250 0.266 0.035 -0.131 -0.058 -0.140 0.151 0.201 0.177 0.199 3.889 38.893 38.893
2 -0.107 -0.093 0.297 0.189 -0.059 0.407 0.187 0.053 -0.247 0.023 2.733 27.335 66.228
3 -0.126 -0.085 -0.079 0.421 0.444 0.092 -0.083 0.050 0.220 0.090 2.236 22.356 88.584

UH. bk Height; SD: 254 Stem diameter; LN PR %0 Leaf number per plant; LL: M1 Leaf length; LW 5% Leaf width; SPAD: M4t 2
FAX} % & Relative content of chlorophyll; DWS. BARRZE I i Dry weight of shoot per plant; DWR PR T Dry weight of root per plant;
R/T: MR Root-shoot ratio; SI: H1HFEEL Seedling index; E: 4FfiF{H Eigenvalue; CR: BTHR* Contribution rate; CCR: EITTTHk* Cumulative

contribution rate.
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Table 5 Comprehensive evaluation of effect of different mixed substrates with agricultural and forestry wastes on seedling cultivation of Camellia

oleifera Abel')

K ILFAITSS>  Score of different substrates

B %
Principal component st 2 3 S5 s6 s7 S8 s9 CK
Z10.642 -8.822 —10.049 —8.894 —-5.900 -7.109 -9.973 —11.568 —8.455 —7.505
2 36.148  34.877  34.701 29.941  24.542  26.482  34.022  36.385 37.521  28.234
3 35.965 32.816  36.974 34.942  28.061  32.345  39.880  34.175 33.081  31.962
L5415 Comprehensive score  13.782 13.439  13.843  12.537  10.687  11.705  14.337  13.087 14.363  11.944
HEJF Order 4 5 3 7 10 9 2 6 1 8

VST, V(SB):V(CP):V(BA) = 1:2:1; S2: V(SB):V(CP):V(BA)=2:5:3; S3: V(CP):V(BA):V(PS)=5:3:2; S4: V(CP):V(BA):V(CS) =
6:3:1;S5; V(SB):V(CP):V(BA)=1:6:3;S6: V(SB):V(CP):V(BA)=1:1:1;S7; V(SB):V(BA):V(GS)=4:3:3;S8. V(SB):V(CP):V(BA) =
4:3:3; S9: V(SB):V(CP):V(BA)=2:1:1; CK: V(PT):V(GS)=1:1. SB; HE# Sugarcane bagasse; CP: A} Cassava peel; BA: KR K
Bagasse ash; PS; A5 Peanut shell; GS: [+ Garden soil; PT; JE#% Peat.
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