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Table 1 The substrate formula for test (by volume)

p % -3y

Treatment Substrate formula
T1 Sa * BEA (vermiculite) * 32k (perlitey =4 : 1+ 1
T2 Syt MEA F BBA=4: 111
T3 ScriRA  BERE=4: 111
T4 Sp:EA  BHE=4: 11
TS5 Sa:Sp:iEA  BERE=2:2:111
T6 Sa:SciEA BHRE=2:2:1:1
T7 SAtSp:iEfA  BERE=2:211:1
T8 Sp:Sc:iEf BEE=2:2:1:1
T9 Sp:Sp:iER  BERAE=2:2:1:1
T10 Sc:Sp BAH  BERA=2:2:1+1
Ti1 SatSp:Sc:IEA  BEkAE=1.33:1.33:1.33:1+1
T12 Sa:Sp:Sp:iEA : BERE=133:1.33:133:1:1
Ti13 SatSc:Sp:EA t BEHAE=133:1.33:1.33:1:1
Ti4 Sp:SciSp:iEA  BEHA=133:133:1.33:1:1
Ti15 Sa:Sp:Sc:SptEA BEE=1:1:1:1:1:1
CK1 FE 414 (latosol)
CK2 T #1358 (latosol) + 4 & AE (compound fertilizer)
CK3 Fjk(peat) : WE A t BPRE=4: 111

HSaHEB A (EARG 938,85 257 B (HRE#E +4528),Sc. &5 C
G FA4E+3935) ,Sp Bl DOEA ST 3830,

Note:Sa : Substrate A(corn cob+chicken manure) ,Sg ; Substrate B(bagasse +
chicken manure) ,S¢ : Substrate C(coconut fibre-+chicken manure) ,Sp : Substrate D

(peanut shells+chicken manure).
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FHER TIEMRE 38 LIRS SR K FLBR B R AL R B
R FARFZ R , K/NLBRE =8 SILBRE/ #
KFLERRE ., 3R SR EC {8 # S (DDS-307A)
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SERNERAERRE A AR WL R 2
2 R A B SR AR — Bk, A
B E SR AR SRR — RSP L ik, A
B BN A SR R R B KB T

1L.3.2 #hfiEKEmRNE EPEMGTEBR
FFERME 6 A S5, T 2015 4 4 A I 250 R
M I B N B E ST AR AR A )
2, RARFREGHRAGBEME, R A
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127 g+ em P 128 g o em L BALBUE
Bk 30. 3900 30. 7% K/MLBREL A FIA 1 ¢ 6,047 F01
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Table 2 The physical properties of different

substrate formula

HE  OESIBRE FKILRE  BALRE K/AMLEL

Tr:abtriint Bulk density Air porosity Water porosity ~ Total  Ratio of air to
/(g e+ cm™3) /% /% porosity/ % water space
T1 0.45 26.1 44,3 70. 4 1:1.697
T2 0.44 25.5 45.2 70.7 1:1.773
T3 0.35 27.5 47.2 4.7 1:1.716
T4 0. 40 21.2 39.1 60. 3 1:1.844
T5 0. 47 23.7 44.4 68. 1 1:1.873
T6 0.39 22.1 38.6 60.7 1:1.747
T7 0.44 30.8 47.5 78.3 1:1.542
T8 0.38 22.3 37.5 59.8 1:1.682
T9 0. 45 24.4 38.2 62. 6 1:1.566
T10 0.37 26.7 47.0 73.7 1:1.760
T11 0. 42 23.5 44,3 67. 8 1:1.885
T12 0.41 24.9 46.6 71.5 1:1.871
T13 0.41 22.4 38.8 61. 2 1:1.732
T14 0.45 26.5 43.2 69.7 1:1.630
T15 0.41 29.2 47.1 76.3 1:1.613
CK1 1.27 4.3 26.0 30.3 1:6.047
CK2 1.28 4.5 26.2 30.7 1:5.822
CK3 0.38 23.5 45.8 69.3 1:1.949

YR ECH%Z2TER<2. 60 mS » cm ™7, 3F
EAKEN0.75~1.50 mS « em ' 3 3T
AL iZARBNER ECME N 0.78~1.33 mS » em™ !, 34
EEEMWE N, M CKl #1 CK2 /) EC {A4r 51 N

(10. 78£0.07) mS » em * FI1(10. 8440.09)mS » em ™!,
Wi K TR KEERE. 770, EH K 15 F
LR U R CK3 B iy EC (HY a8
HAERKKER.

P EWEEA KK pH B EE N 6.0~
7.8 IR B I RE K 45 WL 7 B R pH W8 B
7.10~7. 77, BWAEZ WM 2o AE K S BETEE N .
CK1 fi1 CK2 B9 pH 4 %1% 6.9020.04 F1 6.86 &
0. 07, .76 & FIut- 2ot 18 HAE K IEE .

SEAREE T AR A B RS A &
BRKZES, AP 13 HFHAEILRFEQL9L
2.60) BB A & (1 239. 6+140.6)mg *» kg '
F-EERTHESEFEMA,HE CK3 TE &%
SLHREERA AL 1,10 1 12, 8K A L HE 6,
7,14 #1115, CK1 #1 CK2 4 HLE 4> B K (5. 50 =
0. 45) % F(5. 8310. 27) %, il T H &= £ il 5 Lk,
CKl HIEM A S B R (72.559.8)mg » kg !, B Z
FHEANHFET & CK2(96.5+£10. 3)mg » kg ',
ARFR 4 F AT S Blom , R (12 6822492, 3)
mgekg L, 541 FCKI TREXLR . HEES
FHEAETER; HREE WAL 2.9 1 13,8
fRH7G Zb3E 6.11.15 F1 CK2, S A% A2 CK1,47(80. 5=
14.6)mg- kg ' BEMTHESE AT, ALES
TR s & B RRr, (1 518. 7450. 2)mg » kg !,
BESTHEASE 7R, HRERHA LR 6.12
13, B R A9 A LB 8.10,CK3 Hil CK2, & ik Y &
CK1, 5 (3.7+0. Hmg « kg, BH R T HEAE T
SR, AT AT 13 F R A& L b & &
BOATE BRI , S AR T .

2.2 NIIEEF L X B TS SRR 5 i

M 4 ATAL ARER 13 9250 0T o B 30m
N R RGBS B RS AR, S HEAEY
B EEE, 458 %1181 0. 43) mm, (35. 84 &
0.29cm. (2241) B .(25. 93+0. 12) e , IR B 47159
AT 1,12 FIf B4 CK3, 52 1 b3 14,15
FIXFHRAH CK2, 22 19 CK1 A /-5 R (4.51+
0.37)mm, (13.42+0.16) cm, (11 £ 1) F,(3.48 &
0.20em’, b3 13 M HR R B2 B M, 9 (49.27 =
1. 76)cm, 5XFHE2H CK3 fi4bP 1.5 TR EF=H,H
WE R T HER &R, RS WA A 9,
10 0 12, AR A7 2L AL 14,15 Fxf B4 CK2, &
52 Xt BE 40 CK1, %7 (20. 9040. 61) cm, F Z/EF
HEAEFEM, DA, 488 13 E RN E P
M2 A R IE BT, N B A R L .
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Table 3 The chemical properties of different substrate formula
o EC{H AL & & A’ B R AR AR
EC value pH Organic matter content Available N content Auvailable K content Auvailable P content
T s+ e /% /(g + kg™ D) /(g + kg™ D) /(g kg D)
T1 1.1240. 0de 7.1340.05h 24,3342, 00bc 1183.0+27.3b 12 679.3495.7a 892,049, 71
T2 0.8740. 031 7.68740.04b 18.65+1. 90f 873.8+16. 3f 10 723.0+60. 7¢ 668.4+10. 9i
T3 0.78+0.04 7.5870. 03ce 16.12+2. 46¢g 797.5+36.3g 8 782.6164. 5f 716. 6+35. 9h
T4 1.3340.03d 7.2240.05g 20.1040. 68ef 972.7+42.5d 12 682.24+92.3a 672.9432. 41
T5 0.91+0. 04g 7.6040, 02¢ 18.69+1. 56f 883. 2429, def 8 698, 0497, 5g 1518.7+50.2a
Té 0. 9040, 04gh 7.64740, 05bc 13.47+0. 851 765.8+53. 1gh 6 675.4+77. 41 1140, 5+20. 8c
T7 0.9840. 051 7.76740.03a 14.56+0. 78h 777.4+27.8g 9 086.4+87. 6f 878. 2420, 8fg
T8 0. 8840. 03h 7.61740. 04c 22,4640, 77d 999.5+13.7d 7 869.8165. 8g 630. 9+45. 61
T9 1. 0540, 03ef 7.5640,03e 23.5340.43c 997.5+17.3d 11 261.1489.5b 986, 0442, 5¢
T10 1. 0240. 0def 7.43740.021 25.05+1. 34b 1 050.84+25.1c 9 465.1+52. 4e 569.3+37. 8
T11 0.9140. 05gh 7.5470. 0de 20.597+1. 15e 905. 5+ 34. 6e 7 325.5+78.6h 1054.1+16.9d
Ti12 0. 9740. 02{g 7.10740.03h 23. 6210, 84c 1 038.1430. 2¢ 7 836.6159.4g 1 119. 2+30. 6¢
T13 1. 0040, 051 7.1240.02h 27.5942. 60a 1 239.6+40.6a 11 241.4450.7b 1 236, 6+30.4b
T14 0.98+0, 05f 7.5340, 04e 13.45+0. 671 746.3425.7h 9 662.8+72.3d 748,625, 8h
T15 0.9540. 0dg 7.7740.03a 15.41+1. 75¢g 785.6+31.9g 7 751.3492.7h 868.2+15. 6g
CK1 10.78+0. 07a 6. 90740, 04i 5.50740. 45§ 72.549. 8 80.5+14. 6k 3.740.4m
CK2 10. 84+0. 09a 6. 8640, 071 5.83+0.27] 96.5410. 3i 100.5+8. 4 35,240, 61
CK3 1.6940. 05¢ 6.2740.04j 26.88+1.98a 1236.5+11.5a 12 638.2+75. 6a 308.3+7. 8k

I RAEEE SR AR R W —FIN AR NG R HRRE 0.05 KPP EERBE UTH,

Note; Each value in the table represents mean— standard error;in the same column, different lowercase letters indicate distinct difference at the level of ¢=0. 05,the same

as belOW.
x4 AIEERBC b 4b 22 3 8 3 I 254 4 & AR &2
Table 4 Effect of different substrate formula on morphological characteristics of Koelreuteria bipinnata seedling
Abya E-viil 731 Al g N AR
Treatment Stem diameter,/ mm Plant height/cm Rachis length/cm Leaf number/ Crack blade area/cm?
T1 9. 9141. 26be 49, 0740. 25a 32. 0240. 80c 20+1b 19. 90=+0. 15¢
T2 8.41740. 65cd 43.53+0. 35¢ 28.76+0. 56e 18+1c 12.80+0. 17f
T3 7.5740. 81de 41. 2040. 53d 26. 3740. 491g 19+1bc 13. 90+0. 42d
T4 8.68+0. 65c¢d 37.4740. 70e 26.7140. 521g 18+1c 9. 9840. 07h
TS 6. 6910. 16e 49. 0040. 32a 26.31+0. 771g 19+1bc 9. 05+0. 151
Té 8. 69710. 43cd 36.4740. 75e 29.1240. 41e 19+1bc 13.42+0. 8le
T7 7.7710. 24d 41.7340. 68d 28. 20+0. 75ef 17+ 1cd 14. 32+0. 06d
T8 7.73+0.39d 40. 5340. 50d 24.1440. 81h 19+1bc 7.79+0. 39k
T9 8.41+0. 34cd 43.1740. 62¢ 29. 88+0. 35de 19+1bc 13. 01£0. 28ef
T10 8. 9810. 23¢ 47.23+0. 31b 25.51+0. 49g 19+1bc 9. 93740. 19h
TI1 7.48+0.47de 40. 3040. 05d 24. 87+0. 20gh 19+1bc 9. 7640. 25h
Tiz 9. 1840. 26¢ 43. 9040. 50¢ 30. 3840. 47d 20+1b 12. 05+0. 35g
TI3 11. 81+0. 43a 49, 2740. 76a 35. 8440. 29a 22+1a 25.9340. 12a
Ti4 8. 5440. 22cd 31.40+0.61g 25. 31+0. 87gh 16+1d 9. 00+0. 251
Ti5 6. 7810. 3% 37.0240. 70e 23.68+0. 28h 15+ 1de 11. 82+0. 16g
CK1 4.51+0. 37g 20. 9040. 61h 13.42+0. 161 11414 3.48+0.27m
CK2 5.48+0. 621 34.9340. 51f 27.12+0. 431 14+1e 8.36+0.57
CK3 10. 17+0. 61b 49. 2340. 31a 34.51+0. 72b 20+1b 20. 8240. 141

2.3 RIA) 3 A Eb X &R ik 2R A 4h T AR )
=40

% 5 TTLAE H A0 13 & MRt ES
B, F AR (22.5420.78) g, B T A &
(14. 30£0. 57 g, WA Y& (36.84£0.73) g, S HE
AbFRE 25 B E AR J(10.344+0.78) g, 54t
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1,0 0.82£0. 03, WX IRAMLLIEAF TR . HALHERREILIITZE 0. 67 LIT, UlHEN
P ISR A I, ROM IR G BB R L RER PRI R A AT 2 P IR A B 40 Y B IR A TR
5, R BHR A OMEE R AT REAIRBUE S SN R BN,

=5 AREEERE 77 A3 & B 3o & M 2 R F0
Table 5 Effect of different media formula on physiological characteristics of biomass of Koelreuteria bipinnata
pisE:i) WAy ZHAYE AR bR T YR BEYE Rk b
Treatment  Root dry weight/g  Stem dry weight/g  Leaf dry weight/g  Shoot dry weight/g Root dry weight/g Whole plant dry weight/g Root-shoot ratio
T1 10. 98+0. 43¢ 10. 09+0. 24a 9.62740. 75¢ 19. 71+0. 52¢ 10. 98+0. 43¢ 30. 740. 50¢ 0. 56+0. 03cd
T2 10. 26+0. 14cd 8.4640. 41c 8. 4640.79d 16. 924+0. 47e 10. 26+0. 14ced 27.1740. 48d 0. 61+0. 02be
T3 9.03740. 45e 6. 6810. 28de 7. 2270. 50e 13. 90+0. 78g 9. 0340. 45¢ 22.93740. 83ef 0. 65+0. 05b
T4 6.8840. 44g 6.5410. 36e 10. 74+0. 08be 17. 28+0. 42de 6. 83+0. 44g 24. 1610. 7de 0. 4010. 02e
T5 7.6340. 234g 6.4740. 16e 8.4940. 14d 14. 96+0. 291g 7.63+0. 234g 22.5940. 151 0.51+0. 02d
Té 7.2040. 75g 7.2740.21d 8.5540. 54d 15. 83+0. 75f 7.20+0. 75g 23.03740. 16ef 0.46+0.07d
T7 8.08+0. 141 4.62+0. 521 7.5540. 16e 12. 174+0. 46h 8. 08+0. 14 20. 2540. 63g 0.66+0.02b
T8 7.0240. 60g 7.28740.99d 7.09740. 57ef 14. 37+0. 84g 7.0240. 60g 21.3940. 111g 0. 4940. 05d
T9 10. 04+0. 49d 5.96740. 25e 10. 58+0. 18he 16. 54+0. 43ef 10. 04+0. 49d 26. 5840. 90d 0. 6140. 02bc
T10 9. 0040. 42¢ 9.3340.51b 8.2240. 73de 17.55+0. 28de 9. 0040. 42e 26.5640. 58d 0.51+0. 02d
T11 8.0540. 30f 6.19740. 21le 6.4140. 29f 12. 60+0. 32h 8. 0540. 30f 20. 6610. 6g 0. 64+0. O1bc
Ti12 8.4240. 18ef 8.09740. 49¢ 10. 1940. 22¢ 18.29+0. 71d 8.4240. 18ef 26. 7140. 59d 0. 46+0. 03d
T13 14. 30+0. 57a 10. 34+0. 78a 12. 2140. 25a 22.5440. 78a 14. 30+0. 57a 36. 8440. 73a 0. 6310. 0dbc
T14 7.2140. 64g 6. 1840. 44e 6.0340. 41f 12. 224+0. 83h 7.21+0. 64g 19.424+0. 87g 0.59+0. 05¢
T15 6.0340. 19h 5. 0340. 281 5.2940. 15g 10. 32+0. 391 6.0340. 15h 16. 34=+0. 57h 0.58+0.0lc
CK1 1. 8240. 015 1.1440.01h 1. 0740. 02i 2.2140. 02k 1. 8240. 015 4.03740. 02j 0.8240.03a
CK2 2.56=40. 51i 2.5540. 15g 3. 7640. 44h 6. 3140. 44j 2.56+0.51i 8. 87+0. 901 0. 40+0. 06e
CK3 11.94+0. 18b 9. 9340. 48ab 11. 214+0. 04b 21.1340.51b 11. 94=+0. 18b 33.0840. 38b 0. 5740, 02ed
2.4 AN[FZEFREC LG AT WL LU Z ) AR 77 JAS 22 59 KL B Y 3 i ARy R B AL

3R 6 AN, X A R H A (450 T8 » m™*)  BE AT HEE AL, HA B 59 mUA AR, Ptk 80K
B A HERBR R AN 3 5. HFRBER BTN R LRI E AR,

x6 AREREAFRAEE
Table 6 The cost estimate in different substrates
Ab¥E Treatment T1 T2 T3 T4 T5 Té T7 T8 T9 TI0 TI1 Tiz TI3 T14 Ti5 CK3
E R A Substrates cost/ (GT » m—3) 154 158 156 158 156 155 157 158 157 157 156 157 156 157 157 450
3 g 5itie MR Ay, LA DL B B YRR

et S e T TR B TR A A R e
I ETRRICE TRk AR R ke, 0T N
BRI 0 1 K 52 T, R D S A DL 7 AR I & RO AL AR
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Screening of Substrate Formula for Seedling of Koelreuteria bipinnata

ZHONG Jundi,CAI Jingai, ZHANG Tao , LIU Wangou,ZHOU Hongbin, YUAN Changchun
(School of Life Science and Technology ,Lingnan Normal University , Guangdong , Zhanjiang 524048)

Abstract; Taking four mixed- substrates: S, (corn-cob + chicken manure), Sy (bagasse + chicken manure), S¢

(coconut fibre—+chicken manure) ,Sp (peanut shells+chicken manure) as test material, fermented by agriculture-

forestry organic wastes rich in western part of Guangdong such as corn cob,bagasse,coconut fibre, peanut shells

with disinfected chicken manure at the ratio of 1 ¢ 1,and applying the statistical method of Simplex Centre and

according to the volume ratio=2 ¢ 1 of organic and inorganic matrix, 15 treatments were mixed by different
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proportions with inorganic medium composed of vermiculite and perlite at the volume ratio of 1 ¢ 1. Taking
latosol,latosol plus compound fertilizer and V(peat) ¢ V (vermiculite) ¢ V(perlite) =4 : 1 ¢ 1 as the control
groups,the physical and chemical property of the substrates and growth index of Koelreuteria bipinnata seedling
were investigated to study the the effects of different substrate formulations on the growth of Koelreuteria
bipinnata seedling,and then to screen the best culture medium formula for Koelreuteria bipinnata. The results
showed that the physical properties of treatment 13(VS, : VS : VSp ¢ V(vermiculite) ¢ V(perlite)=1. 33 :

1.33:¢1.33 ¢ 1 : 1) were all suitable for the growth of Koelreu-teriabipinnata. The chemical property of
treatment 13 were better and more balanced than other substrates,and the morphological characteristics such as
plant height and stem diameter,and biomass indices of Koelreu teriabipinnata seedlings on treatment 13 substrate
grew better too. In addition,the indexes of substrate were more favorable in treatment 1 (VS, : V(vermiculite) : V
(perlite)=4 : 1: 1) and treatment 12(VS, : VS; ¢ VS, : V(vermiculite) ¢ V(perlite)=1.33: 1.33: 1.33: 1: 1),but
poorer in treatment 14(VS; : VS : VS, ¢ V(vermiculite) : V(perlite)=1.33: 1.33 ¢ 1.33 ¢ 1 ¢ 1)and treatment 15
(VS, = VS : V& VS, ¢ V(vermiculite) ¢ V(perlite)=1:1:1:13:1: 1), Production costs of treatment 13 and
other test substrates were lower,which were about 1/3 of the peat's cost. Treatment 13 was the best substrate for the
growing of Koelreuteria bipinnata seedlings,which can substitute non-renewable resources of peat.

Keywords : Koelreuteria bi pinnata ;substrate formulum; physicochemical properties; growth index
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