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Study on regenerated substrates of Lily ‘Siberia’

LIU Xu,ZHANG Yan-long,NIU Li-xin, YAN Lin-mao,CHEN Ming-yue

(College of Forestry s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The study was to discuss the feasibility of wheat straw,corn cob and corn stalk
as substrates of Lily ‘Seberia’ and to choose some regenerated substrates to meet Lily production. [Meth-
od]) 18 different combinations of 3 raw materials(wheat straw,corn cob and corn stalk) were made and their
physical and chemical characters were investigated. The Lily ‘Siberia’ were taken as material and planted
in basket with 18 mixed substrates in greenhouse. Meanwhile the mixed substrate of V(peat) : V(perlite)
=1: 1 was used as control matrix. The height, leal number, length of buds, floral disc diameter, flower
number,length of pedicels,weight of cut flower, biomass of the different substrates and evaluated Lily’s
growth condition were comprehensively investigated by the software SPSS to choose the better substrates
and analyse the cost of the selected substrates. [Result] The physical and chemical indicators of the 18
mixed substrates were all within the range of Lily’s healthy growth. The physical and chemical characters
of four mixed substrates as V (wheat straw) : V(peat) : V(perlite) =2 : 3 : 5,V (corn cob) : V(peat) :
V(perlite)=2 : 3 : 5,V (corn stalk) : V(peat) : V(perlite)=4 : 1: 5,V (corn stalk) : V(sand) =5 : 1 met
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the growing requirements of Lily. The performance of the plants grown in the above mentioned 4 substrates

were excellent in the height,leaf number,length of buds,floral disc diameter, flower number,length of edi-

cels,weight of cut flower,and accumulation of biomass which had higher comprehensive evaluation index

and lower cost was dropped by 17.14%,15.24%,22. 86% and 41. 24 % respectively compared to control.

The treatment 18 achieved complete substitute of peat. [Conclusion) The selected four substrates can be

used in production of Lily cut flowers to decrease peat consumption and solve the problem of waste of agri-

culture organic waste and pollution and decrease the production cost.

Key words: Lily ‘Siberia’ ;substrate replacing;organic waste;production cost
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Component of different substrates in the experiment( Volume ration)

ST

Substrates

; " , / o S o TN
W makm wy AW EAE R

. Wheat Corn Corn
Peat Perlite Sand

number straw cob stalk

TORFEAT || 257 4 5

Substrates

I TR oK AT
Ww  mmw oy DA EREEAER

: . Wheat  Corn Corn
Peat Perlite Sand

number straw cob stalk

X CK 1 — — —
1 4 1
3 2
2 — 3 — —
1 4
— 1

1
5
5
5
5 J—
1
5
5
5
5

© 0 NNy Ul A W N
— N W
= ow o= |

\

10 - - - 1 -
11
12
13
14

g a1 =
\
\
|

| = o ow e

15

16 -
17 - — 1 - 5 —
18 - — 1 - - 5

1
2
— — — 3
4
1

| = o
\
\
|

T TE 1 TR 45 & BT AT - D B ALK /N A R AT R K
AV ERFEFFUIA 5 em /B DEAT HE B K I L B30

G2 0 SRR 4 )R B D) B0 RS A RS 2SR
51 0F AT C/N g 30, B /KB 6000, HERR AL 1. 2~



55113 X8 PR A T S T AR R B Y 9 3

1.5 m /& 0y SRR HE LT 5 SRR . Y MEE M
RERF] 55 ~75 C 1 iR Bt P 3 ~4 d Bt
TR, BRMEE REEL 60 d, 45 5 AR5 Sy B4
0 58 A RR TS BRI EE B E I R Ry 58 4
Tl AR AT X ol K RN 2% TBC O 6 B 1 R AT O
HAEHEL M A Q2 g/m®) VAR (35 g/m’) Al
HFE (25 g/m’) , Bt T 37 X 0 280 K T e N 04T
KT (90 C,20 min), K5 R FH5 R %5,
2010-09-24 ¥ H A FhER R AH F 45 cm X 32 cm X 25
em A RLA P, AL 6 AL AEAE 6 AR ARATIE R
17 emX 15 cm, MR B K 12 cm, 2011-01-20 F
WeUIAE PRI A 10 d B8 1 WROK AN RAT A8 57
W o R AR 5 5 A () A 2% Ak PR At 9 5% 2 A 5 R
B PR I R R — 2
1.3 MEMBRAZX
1.3.1 ERmierw e 2 FHE A . 2% X
kL1 DA 5 3k 06 BT T 1) A% 18 A IE J 35 Joi A ot HE i
JoT 1 AT Ak R BT A, I R S A A A . AR R T
(g/cm®) LB (%0 il S FLBR (Y0) L 35 K L B
(Y0) K/MLB . pH L T3 (EC.mS/cm) .
1.3.2 @4E®aumbregn e fHHEMMES dJ5E
R DA JE A EE 15 R CRIRE AR Rl 26 20 RO
B0 15 d 2% 4 3 B HILBE BORE R 30 AR CREAR 5 KD .
D PRy s SR SE 4 k. A PR AR K BOAS T
Bk GR35 d B 0 SR BRI o . BLES 35
d e KR 15 d e 1w IEE 3 k. AS
TR G & A FEAE S AR AWK B . RV
MK A AL PR L IE B 6 KR A AR S 10 = 48, I
HAEY & R R0 AR B AR DL KA b BT AR T BT
. AR BRI E AR BTN < R DA T 3 A
R To s o FH A5 RO o 5 75 4K o 46 80 S 0 31 19 o o FH 45
D s AL B AR 00 1 MRS S 2RI AL ALY
B R RE W bs R RO 5 AL 5t L Fbk - /NE %0
AEA R BE A PR b 78 A B SIS R 3 A AR A RO
s U R R UIAE . FH R P FR 5T 6 B U0 46
o o D) AR T AR 60 "C 2R 20 min, 90 C
HE 2 0E BT R BT B O VIR B A A )
i RV G R S A R B R Bk A2 RO FR
R TS S sk B b AR JBT i B SR A W i
OB AE PR SR ER B AR 60 °C 25T 20 min, 90 C
HE 2 1 BT AR B B O AR T R .
1.3.3 BAAKW LGN TEREELSKNE
B HPEH L SR FH R ST B FE AR B A R TR e D) A

HoAE 255 PP WA 53 R S oR 80k
AN TR TC 7 i B vh A AR R I A A O R AT £ A O
o RIEREE X =(X— X0/ (Xpe — X)) »
Horb X B 48 B8~ 4 X B IR TE AR 10 B R AE
X AZFEHR I e/ ME A [F] BE 7 T b | 5
PR A $5 b5 (0 SR R ok EELE AT 200 SR S48 A
A AR R AR N DL £8P 48 B LB RO 1]
R AR ARG OB T . A2 W S A bk SO R IR 25
R /1 o et R S i o i 4
A T A A2 ) 0 SRR R EUIE Y Bk 4 R SRR
PRBCIEL (9P M6 . VD4R 5 525 4 Ry U0 48 s J5 1 A1) 4
TR, HSR R R EE Ry B 2 S SR e e Y
T .
L4 MEBRAERHAAZE

TEHETC Bk B AL S5 I, AN 2 R S A i
BT IUAS A 0 X ) SR @ eR AU R A T
FERT A AT TR0 . BE T A A R 2 i o
DL RCETH A S B N T2 20 . A0 BT i 4 1 2 AR
JERE L34 S A e 21 b A R 5 R AT L A R R
B ARFEFT S bR FT B WCER SRy e | K T K i A ok
PR . T A i e 7 5 B R AR A A 2K

rP.=pP,C +P,C,+P,C,,

Krf P, BT B A, Py Py P i BEJ5 55
JoT & A BGER A3 1 H L Gy L Co W Cy S TS T 5T T A%
Fofr 28 R 43 e o B LA CORARR LD o 36 v T O 3 T
() I 4 R A 4 391 A s D8 ik 150 J6/m’ L B ER A 60
Jo/m’ b 20 Jo/m’  NEFEFF 60 Jo/m’, E K
70 Jo/m”, EOKRFEFF 70 J0/m’ AT ULk B R A1 R B
6 SAIATR T b R ARl % 5 o Y A
L5 HESISHT

TR 50 B4 % H Excel 2003 #11 SPSS #k 4 9t 47
0. 057K A X H [G (Duncan’s) 43 #r 5 4L #E .

2 50

2.1 AEBRAERNWEBUERSH

TETC ARG ST B B Y FRAL M B e s HLRE 5
MVED AR R AP K R IBAR PR IR . — i
eV I8 B A A KR B TN AL AR R BT
0.2~0.8 g/cm®, JMFLBR A 60% ~85% , K/NFLEBR b
F1l: (1.5~4),C/N ¥ 30 UL F,pH N6.5K£ K,
EC<C1.5 mS/em'™ , AR50 v K [l e Jr 6 S 119 2 1k
PERTOLZE 2, € 2 ml 0L, 14 5 5L 5 %) PR AR 2 e
/AN316,17 18 5 6 T Ay (A BB i B K X il T3 3
Fofr i Jo oy A AT 55 00 1 T R TR Y0 B A BR B AR



4 VUL AR B R 2 4 CH AR B 7 O

540

R SO 0T A A B K, G L 17,18 5 T
RIRFR BT Ik 0.8 g/em® DL b s HiAih b ¥ 5L 5 (R AR
WEFAR I TETAGERKRMER N, 448
) AL B B AR S EE L U A o e S A
PEHUE R AP K CRALES Ty, o 16,17 5 B T Y B AL
BB #5783 1) Sl o BRLEG) 80 Y6 829, 4% kb T 3L e
R/ NFLBR e pH Al EC ¥4 & | & 48 K 193 B

WL 1E ECH LBk 6 S FEBy 1. 04 mS/cem 4b. HAlb
77 ZE S/ T 1 mS/em, Hirp 10,15,17,18 5 2 i
(4 EC B/ W 8 A2 e ik, A5 4b Bl pH
MZERR B SmRIE. EIRZEREW] 18 it 7
FEJ A AL TR R 7RG B A A KA B Z N
REON A A A KR LA B FR A .

®2 ISWMEFERMEBLERS R

Table 2 Physical and chemical characteristics of 18 kinds of different substrates

B TR RBUB A/

Rk ALBL/ % KNFLBR L

Substrates (gecm %) E’?LK}}(E/% ﬁﬁﬂ%/ %. Water-holding  Aeration/Water-holding pH ‘EC/ _
number Bulk density Total porosity  Aeration porosity porosity porosity ratio (mS + em™)
Xt CK 0. 37 79. 45 24.17 55.28 0. 44 6.58 0.94

1 0. 45 71.28 20. 83 50. 45 0.41 6.39 0.98
2 0.39 68.57 22.67 45.90 0.49 6.43 0.94
3 0. 34 73.67 25.33 48. 33 0.52 6.59 0. 85
4 0.42 74.82 27.5 47.32 0.58 6.65 0.73
5 0. 69 80.73 21.17 59.57 0. 36 6.43 0.52
6 0.32 76.53 29.67 46. 87 0.63 6.955 1.04
7 0.41 78.03 31.00 47.03 0. 66 6.57 0. 96
8 0.43 68.68 27.50 41.18 0.67 6. 60 0. 65
9 0.51 72.67 28.83 43.83 0. 66 6.62 0. 31
10 0.57 66.95 25.83 41.12 0.63 6.69 0. 15
11 0.22 83. 00 31.00 52.00 0. 60 6.22 0.82
12 0. 29 81.58 25.50 56.08 0. 45 6.49 0.78
13 0. 36 80. 97 30. 67 50. 30 0.61 6. 44 0. 55
14 0.28 82.83 32.17 51.67 0.62 6.43 0.21
15 0.35 83.72 33.23 50. 49 0. 66 6.56 0.11
16 0.76 65.53 26.00 39.53 0. 66 6. 24 0.42
17 0. 82 63. 60 24. 83 38. 77 0. 64 6.35 0.09
18 0. 81 66.67 24. 67 42.00 0.59 6.51 0.13
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Table 3 Quality of cut-flower of Lilium ‘Siberia’ in different substrates

R 75 K /mm Length of bud JEHE K /em
Substrates number 35 d 50 d 65 d Floral stalk length
*f iR CK 26.93+2.95 abe 52.10£3. 97 abed 69.54=+11. 86 abed 18.90+2. 92 abedef
1 26.9443.59 abc 53.01+6. 25 bed 71.1248. 74 bed 21.3842.60 hi
2 27.6143.29 be 54.6844.83 d 72.35+10.28 d 21.454+3.23 hi
3 27.66+3.32 ¢ 52.4445.75 abed 69.66+9.09 abed 20.3143.51 defghi
4 25.46=43. 71 abdef 49,9448, 46 abelfg 67.74=+5. 38 abed 20.67+2.99 fghi
5 25.5641.75 abedef 50. 4145, 23 abcelg 68.17+6.01 bed 19.61+2.79 bedefgh
6 27.4742.99 be 54.,01+6.14 d 71.707+13. 45 abed 21.18%+3. 90 ghi
7 27.3242.99 be 53.7044.91 cd 71.46+11.19 cd 21.77+£2.71 1
8 25.9743. 89 abede 51.30£6. 69 abcdef 68.437+10. 04 abed 19.45=+2.51 bedefg
9 25.0344.98 adefl 49.6243. 94 abel 66.68+5. 88 abc 18.15£2.67 ab
10 23.82+3.28f 47.914+4.06 fg 65.98+10.32 ab 17.53+2. 23 aj
11 26.7944. 36 abc 52.85+5.66 bed 70.76+7.59 bed 20.5443.73 efghi
12 26.7242.76 abc 52.574+4. 84 bed 70.09+10. 12 bed 18. 72+3. 34 abcede
13 26.18+4. 33 abede 51.5346. 45 abcede 68. 80+ 4. 48 abed 20.4043. 47 defghi
14 24,9844, 39 adef 49.7546. 60 abef 67.29+5.41 abed 18.55+3. 60 abed
15 24,5443, 15 def 48.9845. 30 aefg 66.48+7.66 abc 19.30+3. 61 abedef
16 24,15+4.30 48.45+6. 67 efg 66.05+9.75 ab 18.33+3. 23 abc
17 23.53+3.65f 47.64+7.89 g 64.62+5.94 a 16.11+2.58]
18 26.36%1. 96 abed 51.9445. 16 abede 69.00=+4. 33 abed 20.1040. 40 cdefghi
I ST e A HAZ/ em T YIAE i it /g Weight of cut flower
Substrates number Floral disc diameter Bud number #f i it Fresh weight F At Dry weight
Xt CK 15.64+0.89 a 5.12+0. 88 abc 11.12+1. 40 abe 0.712£0. 15 abcde
1 16.31£1.01 e 5.48+0.71 be 11.86+1.49 cd 0.72740. 18 bede
17.03+0.95 e 5.80+1.15 ¢ 12.90+1.17d 0.737+0. 20 cde
3 15.64+0.89 a 5.52+0.77 be 11.01+1. 29 abe 0.70+0. 22 abcdg
4 14.72+0. 84 cd 5.68+0. 85 be 10. 70+£0. 54 abce 0.59-0. 18 abcgh
5 15.07+0. 76 be 5.76+£0.88 ¢ 10. 23£0. 74 abefg 0.60740. 10 abcgh
6 16.47+0.91 e 5.56+1.19 be 13.14+1.67 d 0.797+0. 20 def
7 16.33+1.23 ¢ 5.44+0. 82 be 11.79+1. 74 bed 0.70+0.18 h
8 15.16+1. 01 abc 5.12-+0. 88 abc 10.13+1. 02 aefg 0.66+0.06 abcdg
9 14.52+0.70 d 4,00+1.22d 8.85+1.63 gh 0.52+0.16 gh
10 14.38+0.79d 4.04+1.31 de 8.99+1.15 fgh 0.527+0.07 gh
11 16.20+0.92 ¢ 5.48+0.96 be 13.02+2.84 d 0.9040. 20 f
12 16.17+1.19 e 5.40+0. 92 be 11.91+1.91 cd 0.87+0.29 ef
13 15.55+1.14 ab 5.64+1.25 be 10. 31+2. 34 abcefg 0.6840. 08 abcdg
14 14.65+0.77 cd 5.20741.08 abc 10. 08+ 1. 40 aefg 0.5540. 13 abgh
15 14.46+0.63 d 5.00£0. 65 ab 9.59=+1.17 aefgh 0.53740.12 agh
16 14.43+0.62 d 4.68+1.22 a 9.18+1. 24 fgh 0.547+0. 22 agh
17 14.35+0.74 d 4.60+0. 96 ae 8.16+1.68 h 0.437+0.12 h
18 15.56+1.07 ab 5.56+1.26 be 10. 5241, 97 abcef 0.6840. 18 abcdg

RSB R AR /NG FHRR «=0.05 KFE LR EBE. FER.

Note: Different small letters in the same column indicate significant difference at «=0. 05 level. The same as the following table.
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Table 4 Growth condition of Lilium ‘Siberia’ in different substrates
S 4 Mk /cm Height (ﬂ;ﬁ%’;%/)
Substrates number 20 d 35 d 50 d 65 d Leaf nu;nber
X B CK 42,6741.51abc 65.10+4.01 a 97.3343.19 abc 101.9746. 31 abed 55.6742.50 a
1 42,5042, 95 abc 65.30+5.75 a 97.8344.98 be 103. 6045, 03 def 62.67+6.47 abc
2 44,83+3.54 ¢ 66.07+3.84 a 98.57+4.93 ¢ 106.5046.35 61.00+3.79 abc
3 37.0044. 82 de 62.2744.92 be 94, 0043, 40 def 99.73+4.79 abcgh 56.67+11.67 a
4 35.3344.82 ef 58.204+5.04 e 92.6045. 45 efg 98.57+3.77 ghi 58.8346.62 a
) 29.3342.80 g 56.83+6.39 e 92.004+4, 20 fgh 98.07+4.29 ghi 56.1743.31 a
6 43.1744.40 be 65.40+3.60 a 98.00+4.43 ¢ 104. 1346. 49 def 63.00£6.01 abc
7 41.1742. 14 abced 65.23+3.66 a 97.4343.37 abc 102. 3047, 34 bed 60. 33+5. 54 abc
8 37.004+1.79 de 60.8345.43 cd 92.9042. 93 efg 99.30+4. 38 abghi 57.00410.35 a
9 34,5045, 68 ef 53.13+5.18 f 91.60+3.93 fgh 97.87+3. 34 ghi 61.17+6.31 abc
10 31.67+3.14 {g 51.30£5.24 f 90.07+5.38 h 96.73+2.72 hi 59.5048. 80 abc
11 43,6743.27 be 65.5744.31 a 98.1342.99 ¢ 105.5346.57 ef 65.00+£5.73 abe
12 41.1743.19 abed 65.07+3.53 a 97.5742.98 be 102. 6347, 41 cde 64.83+3.19 abe
13 40. 33+2. 88 ahd 64.50+3.43 ab 95.4043.40 abd 100. 4346. 00 abeg 63.67+7.58 abc
14 40. 83+2.99 abed 65.00+5.23 a 96.10+3. 91 abed 101. 9045, 46 abed 61.50+5. 28 abe
15 36.00+1.41 e 59.3044.57 de 92.80+4. 76 efg 99.10+4. 14 aghi 61.33+6.92 abc
16 34,8343.49 ef 58.03+4.71 e 92.0346.09 fgh 96.47+3.50 1 63.00+4., 60 abc
17 38.33=+1. 86 ade 58.43744.90 de 90.7344.34 gh 97.10£3. 65 hi 66.83+9.06 ¢
18 38.50+2.17 ade 63.7345.50 ab 95.0046. 02 ade 100. 3045. 23 abeg 66.00+4.56 be
x5 ARARAFER BRI BANEYE
Table 5 Biomass of Lilium ‘Siberia’ of different substrates g/ bk
ff i it Fresh weight F i Dry weight
e e e
Substrates number b5 B b S
Aboveground part Underground part Aboveground part Underground part
X CK 99.4741.99 ab 68.76+9.28 ab 14.794+1.40 a 13.60+3. 03 abcde
1 114.08=+1.50 ab 73.42+1.45 a 15.72+2.28 a 15.73+1.61 ab
2 105.29£1. 80 ab 70.80+5.45 a 15.314+2.89 a 14.4241. 06 abc
3 99.1242.02 ab 60. 4344, 45 abed 13.71£3.62 a 12,35+ 1. 34 cdef
4 94.18+3.13 a 59.2146. 30 abed 13.51£1.59 a 11.59+1. 20 cdef
5 94,67+5.84 a 50.25+5.05d 13.03+1.65 a 11.05+0. 65 ef
6 112.48+1.23 ab 69.0441.16 ab 15.87+6.97 a 14.04+1. 95 abed
7 99.6443.99 ab 72.59+8.55 a 15.21+1.57 a 14.40+2.57 abe
8 93.86+2.23 a 61.7044.01 abed 13.54+1.54 a 12.80+1. 60 bedef
9 91.7442.20 a 54,7844, 98 bed 12.71£1.22 a 10.93+1. 29 ef
10 92.2641.37 a 50.89+7.51d 12.774+3.42 a 10.65+2.39 f
11 103.27=+1.00 ab 70.40+1.64 a 15.03+2.22 a 14.37+2. 05 abc
12 105.76+1.77 ab 71.794+1.70 a 15.84+4.61 a 15.96+5.40 a
13 95.16+1.23 a 64.6146.97 abed 14.124+1.96 a 13. 76 2. 26 abcde
14 93.37+1.12 a 66.20+7.47 abc 14.414+2.21 a 13. 36+ 1. 40 abcdef
15 90.34+2.61 a 51.7441.61 cd 12.81+£1.75 a 12.79+1.56 bedef
16 93.35+4.51 a 54,0641.61 cd 12.36+3.37 a 11. 50+ 1. 40 cdef
17 91.104+2.38 a 61.8341.31 abed 12.21+1.81 a 11.17+1. 20 def
18 99.06+3. 94 ab 68.8545.49 ab 14.194+2.83 a 14.01+2. 28 abed

2.3 BRAERFMBEESEKBANESITN

iz FHASORN B2 v i Si i ok B T A2 45 0 R
KA b5 85 Ry 2 T H T VIR R " A 7R A R 77
FF ARG, mEITUER AKT 1.2.6.
7. 11~13 F1 18 S 3L I 1 E & H L85 VRN 15 5050
KF T 0.56,0.59,0.57,0. 54,0, 57,0. 55,0.51

0. 52, Y900 i 25 T X HE (0. 48) . 2B AT LA FH X 8 Fhfir

7 B A B D 5 i AT P A R A

2.4 AEBRAERMAELZE
X 1,2,6,7,11~13 Fil 18 53 i i A 47 4%
BLEERWER T, IR TATLIE W 0 BE A 8 FhEd
D7 FE 0 AR YA X B, HLLL 2,713 Fil 18 5 3L ik
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B A B A, 43 W R X R K) 82, 86 %, 84. 76%,
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Table 6 Comprehensive evaluation index on the growth condition of Lilium °Siberia’in different substrates

HE 0 4 b R % EN AR i ﬁiﬁﬁﬁ: e U]ﬁ:bﬁﬁ e %%Wﬁﬁﬁbéﬂ(
Substrates Height Leaf Length Floral stalk Fl.oral disc Bud Weight of biomass Lomprrehet?slve
number number of bud length diameter number cut flower evaluation index
Xf i CK 0.63 0.31 0.56 0.45 0.50 0.52 0.43 0.47 0.48

1 0. 67 0.48 0.59 0.58 0. 60 0.56 0.46 0. 56 0. 56

2 0.72 0. 44 0.61 0.58 0.71 0. 60 0.51 0.51 0.59

3 0.59 0. 33 0. 56 0.52 0. 50 0.57 0.42 0.41 0.48

4 0. 56 0. 39 0.53 0.54 0. 36 0.59 0. 36 0. 39 0. 47

5 0.55 0.32 0. 54 0.48 0.41 0. 60 0. 34 0. 36 0.45

6 0. 68 0.49 0. 60 0.56 0.63 0.57 0. 54 0.52 0.57

7 0. 64 0.42 0.59 0.59 0. 60 0. 56 0. 45 0. 50 0. 54

8 0.58 0. 34 0. 54 0.47 0.42 0.52 0. 37 0.42 0. 46

9 0.55 0. 44 0.51 0.41 0.33 0. 38 0. 26 0. 36 0.41

10 0.53 0. 40 0. 50 0. 39 0. 30 0. 38 0. 26 0. 34 0. 39

11 0.70 0. 54 0.58 0.53 0.59 0. 56 0.58 0.5 0.57

12 0. 65 0.53 0.57 0.45 0.58 0.55 0.52 0. 54 0.55

13 0. 60 0. 50 0.55 0.53 0.48 0.58 0. 38 0.45 0.51

14 0.63 0. 45 0.52 0. 44 0.35 0.53 0.32 0. 44 0. 46

15 0.57 0. 45 0.51 0.48 0.32 0. 50 0.29 0.37 0. 44

16 0.52 0.49 0. 50 0.43 0.31 0.46 0.28 0. 36 0.42

17 0.53 0.58 0.48 0.32 0. 30 0. 45 0.19 0. 38 0. 40

18 0. 60 0. 56 0.55 0.51 0.49 0.57 0. 39 0. 47 0.52

F7 ARWHEEHHOERATERBBALR
Table 7 Cost comparision of selected substrates

in the experiment

o -
i?fﬁ; EE;?; ﬁfﬁ%zf / SRR I/ %
number Cost of substrate Compared with CK

Xt iE CK 105. 0 100. 00

1 96.0 91.43

z 87.0 82. 86

6 97.0 92.38

7 89.0 84.76

11 97.0 92.38

12 89.0 84.76

13 81.0 77.14

18 61.7 58.76

3 e HEe

ARG R T 2(VONEFREF) + VAR R) ¢
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By 9 F B T 17, 14%., 15. 24%, 22. 86% FI
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JB§ A e I - FLAS B SR OT 3R B A BOKR R B Y 4
s BE B U IR ARSI S e ml AR BIE T B AR
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EIR ALY 52 4 & TE 7 ik o AR B e g 4 2t 1Y
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JLAR N I 500 ) 408 20 ) 1) R ] I 3 A 1 A
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