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A &P B A Aok e R — R LU AT IR A BC I AR 6
PSR J7 A i, ZE R L EL R 3SR 1 i,
REFHERMARE BKRALATE2: 14
G INAFEFFL R BERET K 2 57K & 5 Byt
i 60%5~70% f# ] 1.0 mX< 0.5 m 4R 4l4e%E48 )5,
BACBERENLHES K T A BRI —, IR
&, R A o5 s WA FE K 43, 10 d BRE 1 KL 76
KGR 2 d AT HEARE B RN AR,
LW REAE B AN R B,

F1 BEEERES (FFRL)
Table 1 Substrate formula (by volume)
L7E RIFER 7 594 AR L) Different formulations of material volume ratio/ %
Material Tl T2 T3 T4 T5 T6
FEFT Straw 50 25 25 20 20 25
JE#\F 3 Rotten cow drug 25 50 25 30 20 25

#&7% Rice husk — _
%5H Mushroom resudue — _
Jrig Slag 25 25

Sif B8 Control(CK)

25 30 40 -

- 25
25 20 20 25

AP SR TR A T AN IS F &R
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EH 3R ELFHHEE BRI 5E 35 K, A HkE
BLIBURE 9 % 23 30 8 3R Al B kv S 250M . T I B A
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L.2.3 FEEMREERE S RABERE
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TR e . T1.T2.T6 b B SRS
BB THELRE, 28 S B X ALEEFIK,
T2 MR EENE R THELRE, HHAH
ALFRITTAE N B A AT R H IR

2 HBRESH
2.1 HERIIL L

W% 2 B, B T1 Ak BSR4 v 228 I o {9
FEIZh 5 2% ALk B 55 FLL BT I3 249 710 J 22 o R ¥ L AT 5 T3
AbBE pH 2 8 HE , oAy b SRR 1, EC {8 & 4 4b 2

*2 AREAERENER
Table 2 Physical and chemical properties of different substrate
o RE ' A‘—Q‘?L%TE“' e e 2% 24
Treatment Bulk density Total porosity pH S+ cm1) Total N Total P Total K
/(g cm3) /% /(gkg™D /(mg + kg~ 1) /(mg - kg™1)
T1 0.38 57.38 y 5.98 12. 854 5.64 667. 1 1905. 4
T2 0. 56 60. 20 6. 36 8.134 8.42 761.5 3019.0
T3 0. 46 81.45 7.604 7.48 4 17.91 733.6 25282
T4 0. 47 65. 28 6.14 6.224 28. 45 7310 2 316.4
T5 0.34 74.28 6.96 10.79 4 13. 82 699. 1 2125.2
Té 0.44 74.10 5.93 11. 84 4 7.68 708.6 2 291. 2
CK 0.48 71.19 6. 64 3.604 138.23 946. 5 2 450. 6
s 7 35 R 3 3 PRI 67 0.2~0.8 60~90 5.8~7.0 0.75~3.59

2.2 RREC B BB E R A KR E R

2.2.1 AREAFEBRNENEREETHERKRES
FIm R 3 afRAEH, T3.T4.T6 AbHH-P 454K
5 GHEBER T B SR H K2/NERF N

T4>T3>T6>T5>CK>T1>T2; G {8 H K /s
. T3>T4>T6>T5>CK>T1>T2, i 7E T3 &b
AP REBEL, HHFATEME TR EHRERK,
T4 AR T FAE KR T H T A,

3 AEEAERMENEFRMEHEKZFTHEMN
Table 3 Effect of different substrate formula on growth and development of cucumber
&by e Eviil T Hi#& Dry weight/g LigE R Gfa
Treatment Plant height/cm Stem diameter/ mm - Top i Root Leaf number Seedling index G value
T1 5.9+0. 39a 2.1040.13a 0.1040. 0led 0. 01740. 00c 340.71a 0.048 640.01d 0. 005 440. 00cd
T2 5.0+0. 35abed 2.14740. 14a 0.0740.01d 0. 01740. 00c 240.55a 0.045 640.01d 0. 004 0+0. 00d
T3 5. 2740, 44abc 2.4640. 34a 0.194+0. 02a 0.02+0. 0lab 240. 55a 0.125 540.0la 0. 010 840. 00a
T4 4. 8+0. 66bhed 2.45740. 22a 0.1740. 02a 0.03740.01a 340.55a 0.136 540.0la 0.010 0+0. 00a
T5 5.6+0. 63ab 2.34740.41a 0.1340. 02bc 0. 01740. 00c 340.55a 0.077 630. 02bc 0. 007 340. 00bc
Té 4.2+0. 25d 1.96740. 28a 0.1440. 01b 0. 024-0. 00bc 240.55a 0.092 840. 02b 0. 007 8+0. 00b
CK 4. 640, 54cd 2.1440.21a 0.1140. 01be 0. 00+0. 00c 240. 55a 0. 065 540. 0led 0. 005 940. 00cd

2.2.2 AFEFHERBFEMNENAEEEEKETH
M R 4MRLE R T1.T2. T3 b Btk 2 5
AEFE(P<0.05),HE BH " FTH A KT E,
Hep T2 bk S &R HE T2 AT TSRS

B KR i, T3 A BZEHR K, T3, T1 4b 3
ZHEERT T2.75.76 4h 3, 5X 2R A B %,
T3 AbFRH b 6 B o, T Ab 3 b T 0 46 o &
R, T3 T1 b3 b3ReEE T S T Hp &R EI

F4 AERGFERMERNETHERKEETHRID

Table 4 Effect of different substrate formula on growth and development of cucumber
=1 E-viil B[R & Fresh weight/g TH & Dry weight/g g

47 . . - 2 B AT Gt
Plant height Stem diameter i b R ik T Chlorophy
Treatment Leaf number Seedling index G value
/em /mm Top Root Top Root /(mge g1y
T1 6.240.23a  2.671+0.13a 2.043+0.18a 0.52540.13a 0.162 540.17a 0.007 240.00ab 3+0.55ab  0.5340.23b 0.084 840.08a 0.004 9+0. 00a

T2 6.540.4la  2.1840.08b 1.075=0.03d 0.228+0.08b 0. 032 810.01lab 0.005 6£0.00b  1=+0. 55¢ 0.5840.10b  0.019 740.00b 0. 001 140. 00ab

T3 6.0£0.10a  2.68+0.15a 2.344£0.27a 0.523%0.13a 0.049 3£0.0lab 0.009 2£0.00a  3=£0.45a
T4 4.9140.13bc 2. 4310. 20ab 1. 22640. 11cd 0. 146£0.03b 0. 053 410. 01ab 0. 007 240.00ab 2£0. 00bc

0.9340.09a 0.037 3+0.0lab 0.001 7=0. 00ab
0.8740.07a 0.038 31+0.0lab 0.001 740. 00ab

T5 4.6+0.12cd  2.2940.18b 1. 53040. 23be 0. 3080.09b 0. 062 610. 0lab 0.009 54-0.00a 2=£0.00bc 0. 7720, 12ab 0. 046 510.0lab 0.002 1=£0. 00ab
Ts 4.440.37d  2.1540.23b 1.66610.07b 0.32840.10b 0.028 3+0.00b 0.005 5£0.00b  340.00a  0.9440.13a 0.023 6£0.00b 0. 001 0=£0. 00b
CK 5.4+0.41b  2.3710.18ab 1.21040. 10cd 0. 154=0.02b 0.036 510. 0lab 0. 004 44-0.00b 2=£0.00bc  0.91£0.04a 0.023 240.00b 0. 001 2=£0. 00ab
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EBTBEHEAE, T1 A E3T R E&
KBk T6 4bBRA &AL BEMh EHTREBE S AL E,
T3.T5 AbPHH T 3T i & B & = X, T5 Ab i
THTEEHRA. TIABENAFREREZ. BE KT
T2. T4 T5 A # LA K xF B, T6 AhFEnF R & 2 &
=, T3.T4.T5.T6 b Bl5 CK HRESEZRAR
%, T1.T2 g RS 2 o E MM TR, i E S
&SRR K A T6>T3>CK>T4>T5>T2>
Tl, TIHHEEHEER T T2.76 4# 5 CK,
T1 ZbFRAL , Ho A 24 A0 38 5 X6} R |] 22 R B 38 0T
F8Hh KB /N T1>>T5> T4 > T3> T6 >CK >
T2, T1 ¥ GEER. HF4HE G ESNHERY
ABZE,GEEKB/MEK N T1>T5>T3=Ti>
CK>T2>T6,

2.3 AREFEFEXTERS AR EZTHEmN
2.3.1 AREFEBRENBHEREETHERKRES

R WnZe 5 iR, T1.T2 Ah ¥R R 254 4 |
WEFEEMBTHRTFRENEZEMRFXBP
0.05),JFHAIEH T1 Ab#M M AR AETMLT
HE AL HE, T1, T2, T4, T5 4L BRI 580 8 2% T3
FELHBR TL AbFRAL , A FRAE 41 40 d J5 38 AR
B FE N R 35 5 6 Dy o o P 4 B B o L, T2 Ab 3
BERTIMBEEEEAHE HAZMBENEZRRD
L&A BOH 4R B RB/MKRIK B CK>T3=
T6>T5>T4>T1>T2,CK ) G HRE,. 225 F
HE& b, CK T9 i Rl R 5 & T4k
AR G EHFIRIK S : CK>T6=T3>
T4>T5>TI>T2, 5 ENEF HE R4 EEN
5&MME R ARES T2 AT EIR E R
#Z HE5HEAEERBE, BT HHTHER
b, T3. T4 AP T E K ISFR ST Y LB E LR,

5 AREFERMNEMEFRHETEERKEZ TN
Table 5 Effect of different substrate formula on growth and development of tomato
AbH e Eviil T Hi#& Dry weight/g LigE R GfH
Treatment Plant height/cm Stem diameter/ mm - Top i Root Leaf number Seedling index G value
T1 14. 60+ 1. 06¢c 3. 38740. 19hc 0. 394+0. 06be 0.163740. 02ab 5.4740.55d 0. 36240. 03ab 0. 01440. 00cd
T2 13.81+1. 87¢ 3.23740. 32¢ 0. 296+0. 07c 0.10640. 02b 6. 040. 00cd 0. 24610. 06c 0. 01040. 00b
T3 19. 824+0. 75ab 3. 8640. 28ab 0. 763740. 19abc 0. 23640. 05a 8.0+0.00a 0.50740. 12a 0. 02540. 01b
T4 21.23+1.05a 3.79740. 19ab 0. 658+0. 11abc 0.215740. 03a 7.040. 00b 0. 44610. 05a 0. 02240. 00bc
T5 18.77+0.52b 4. 28+0. 36a 0. 628+0. 15be 0. 22610. 06a 6.240. 45¢ 0.50140. 12a 0.02140. 0lbe
Té 19. 54+1. 60ab 3. 79740. 23ab 0. 753+0. 25ab 0. 233740. 03a 7.840.45a 0. 50740. 06a 0.02540. 01b
CK 20. 68+ 1. 05ab 3.9440. 25a 1. 280+0. 15a 0. 20940. 04a 7.8+0.45a 0.51240.07a 0. 03540. 00a

2.3.2 AFEFHEBFEMNBMAXEEEEKETH
M 3 6 LB HLT1.T2. T3 #E B E K FXt
T R LB A AR B (P<C0. 05), Hodr T2 Ab Mk £k
H 7.8 cm, T2 AhBEZEME K, T2, T3 AbFRZEM 8 3%
FmTHTAE, T3 43 & FEmRK, T2 &
BHHh N ARG B AR R, T3, T2 ZhFiH#y 3 & B
e TR R T AT, T2 4b T H T 346 R 2
ERTMNBEH T, T1.T3 4B FH &R E
BEBTXE, T3 A FHTHRESH FHT

FREHNEKA,T2. T3 48 F R THREEEST
WBEHEAINGE, T3 4B TS FEED
ERTE, T3 4B BB £, H T3 AbBnt A
HEESTIR, T3 4AHIEREEEST T5.
T6 4bF5 CK, [ T3 4bFAL, H A& A 38 5 % BE ]
ZRABE, HAohwieEh KB /MR R . T3>
T2>T4>CK>T6>T1>T5, T2.T3 &b G H 5
EETABEEE S, e G EhKEI/MKR
W T3>T2>T4=CK>T6>TI1>T5,

*6 AEREGFERBEMNEEHERKATHY
Table 6 Effect of different substrate formula on growth and development of tomato
pisE:i) W E-viil BT Fresh weight/g T & Dry weight/g A3 R G
Treatment Plant height/cm  Stem diameter/mm  #i E Top #F Root # E Top #F Root Leaf number Seedling index G value

T1 6.140.47¢ 1.55£0.08b  0.303%0.09bc 0.086£0.02c 0.022%0.01b
T2 7.840.19a 2.37£0.38a  0.83940.09a 0.16510.04a 0.074+£0.0la
T3 7.0210. 39b 2.31£0.25a  0.85040.16a 0.12540.02b 0.086+0.02a
T4 4.8+0.39d 1.79£0.15b  0.412£0.02b 0. 05340. 0led 0.04010. 01b
TS 4.4+0. 38d 1.51+£0.10b  0.217£0.06c  0.02940.00d 0.02340. 01b
T8 4.6+0. 36d 1.69£0.13b  0.318%0.11bc 0.041£0.01d 0.033%0.01b
CK 4.8+0.37d 1.82+0.18b  0.349=£0.08bc 0.04540.01d 0.03940. 01b

0. 00930. Olabe
0. 01240. 00ab
0. 01540. 00a
0. 00710. 00be
0. 004+0. 00b
0. 004%0. 00b
0. 006 +0. 00be

240. 00c
3=£0. 00ab
3+0. 55a
2+0. 55bc
2+0. 00c
240. 45¢
2+0. 55bc

0.016 540. 01ab 0. 000 740. 00b
0. 039 740. 00ab 0. 001 9=0. 00a
0.049 810.0la  0.002 24+0. 00a
0. 025 540. 00ab 0. 001 0+0. 00b
0.014 440.00b 0. 000 6+0. 00b
0.019 140.01b 0. 000 8+0. 00b

0.024 0%0.00b 0. 001 0+0. 00b

10
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T2, 45 A PR T HE P AR R : CK>T6 = T3> T4>
T5>T1>T2, T3 WA LAHINHTFERNEE S5
B W R THERFTE NS » AR 3
MBEWIFRE BF LT RO, EERE %
FARBHARE KRBAEE T, SEA#T—E
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Comparison lest of Substrate Formula for Non-peat Vegetable Seedling Based on
Ecological Uses of Efficient Utilization of Organic Materials

LI Jiaying, LIU Cong,GUO Jing, KOU Jinming , WU Fengzhi, PAN Kai
(Horticulture and Landscape Architecture,Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract: This experiment aimed to rapidly increasing demands of the vegetable seedling substrate, in order to

realize the organic material in the vegetable industry ecological use. To select suitable formula to substitute the

11
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C.H,.CO, #1 N, R EKEMFEEF IR
= E R R R

® %L BKOF, X

WM oA, B AR, KA

(1 R AT AR B YRR AF 5T 0T, B4k BRI 430345;2. Widv 2 RAE A FRA B, G 3R 430207)

# EAGH .CO, f N, HRXBEEF,&MA L) ERFF RERE RIS ; LT I
K Tt fe TARKAG I FIINBES BT 2RRERZ R FEHRE BRI R
P E SR THE ST 25 3 AP S fe 2 AN FMRE BRIGARNRIESE S AT A b B K 5 =
THARNEREERFON , AGEF L AP RERERSAAFTE, 2R LN . P e
FING EFe FEH RGN E R KB DG E T 5 RFRRA A, =0.230 0,B,=0.059 7.G, =
0.058 8, 3L & 2 F SMLE A4 MR E CGH, .CO, #= N, 8 £EER KR ACH, >CO, >N, ;
RELAEEEH ABC., BEINAARREEZ, AAETERTRACGH, 60mL« L7,
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existing peat-dependent seedling substrate,and to effectively reduce the cost of the seedling substrate. Finally, to
improve seedling quality. Corn stalks, rotten cow dung, rice husk, mushroom residue and slag five kinds of
common organic material were used as the main raw materials, designed for six kinds of matrix formula, with
commodity nursery substrates as control (CK) of cucumber, tomato seedling experiment were carried out
respectively. Based on relevant indicators effect comparing with different matrix formula. The results showed that
the T4 formula matrix (corn stalks : rotten cow dung : rice husk : slag=20 : 30 # 30 : 20), could meet the
requirements of cucumber seedling, T3 (corn stalks : mature cow dung ¢ rice husk * slag=25: 25 : 25 : 25) and
T5 (corn stalks :

application.

mature cow dung : rice husk : slag=20 ¢ 20 ¢ 40 : 20) were suitable for tomato seedling
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