- ZHEEE -

F @ ¥ 2016008):36~40

DOI.:10. 11937/ bfyy. 201608009

ETABRERBLFERN T L RIFE S ERTFIE

ZOR AR FEET, TEM, R b 2%, x| w

(L AbEUR 2B YRR AR AL 10220652, L E TR MPBLEBE BREBSE .0 L5 100097;
3. RN FRASTT A (b I) E ALK S, Jb AT 100097)

W EERXRRIEHAARTEERTR AR ERAZT BRARRR, AER EL D%
AR R, MR — R Ao R B B L RA ARG b b, B E R A A B R L R
DREM AFLABRYERANETWETRS AR, ZREAN - HERERFEEREER
BB ERKEARK . EILREELRZ, XA TARAFREREARANE, FREAR
SERBE KBNS AER BEL DR E EEFTRER BREBE, BLRE RER
R WHl R LT AT RN FRILRE LR EL Dk B 2R, SR 20 Fr b
ARG REHAERER VER) : VOESR) : V(B E)=1:1:21:1:3,1:2:1,1:2:2,
1:2: 3% 5 HREARGERAYBEERHEERTERA, TR Y ER 24%~8% A E.

KR T ARIEER; B P ERE B R IR A R

hE4SFES .S 60417

BUAAR M P R 35 A TR AR A R K AE
TR B IR BT N e R A DA A S R
T EBIEA B AR LIEAAT A, R A TR &R
TR R BB B AR, 7] T R A o A T AR
15 AR e A B T AR A 7 R R 48 v K AT
R, Ayl A AT R R , 7 BRI % R P B B
EFRAFERORE RN AT ERE . TLRESHE
Fr WO 3 AL B 2 FRIE X, 3258 R AT 4R AR A R
B AT RN, H AT R B A JE L AREE 90000 LA B2
SRR TR 5 (0 32 A AR S5 R L 36 8 4 8
FRTERR o5 YR 2 R 0. 104, T i AR i A S 3
SR B YR AT 4 ) PR S R A T AR, Y ) SR

To A B A 5 152 1 8 A Ry R SR A Y
Rz~ A SR L HR S A PUR & &
R HETRRBER AHESEEE BOKRILE N E.

E— BB ERAA8), %, AEHARE, AR FTAARE
A IR 548 R 4 A& 3%, E-mail:liyaclong2015@163. com.
FEMEE X AR1966-), B . L, AR . MEEFIF.AER
MNEFRHFES X L BZF AR L4, E-mail:liumingchi@nercv.
org.
ESTH:RLHFAERFL(REMAFERFH A A
(201303014-03,201303133-2) ; b 7% T R Ak A+ 4 Be A+ H 40 #7 8% A 22
& E R A 8RB (KJCX20150701) ;b 7 T A £ A i+ X K B3R A
(D151100004515001) ,

Y5 HH#:2015—12—22

36

XEFRINAD A XEHE:1001—0009(2016)08—0036—05

TR BR Y D S0 BRSO LAk 3
F SRR DLZE AT o Vi B A PR T A PR R
BRI BE S IR AR S BRI, M SK A R R . E
BUR 25 8000 - 3 3 22 R AF 5 48 wh A SRR AU
B OB A2 A I R T A 4k (R OR L AR 2SN
{ELER g BR 5 A [R) 6 o B AL B AR 5 S5 Bk R, TE TR
BEREPRERABIRES . RETLLRIBRERM
BHE R AR R JEAERBLL 1 1, WA DR R R %
A BEAERBIL L 1 1R A SR 6 R
FATEBEB B SUME 22 &5 7K 3R w8 B R o B R A
RAERE . B AT B ER A R RPN A i R
wABRBISTE A MR B BTEX 3 FE R
FETAPRHE R A 5 ) PR R 0] 5 AR i 8 DL
PRI A IR B P B, T 2 BSUAS 3 R R
&IEA BIAHAT B ILEE, XA K EE T
A8 LB 2545 X0 Ay T O R i i 2% o P R AT 0 RE )
Bro ZELEERR b3 B R AR L L IR & ZE SR AT
BRI SE I ST [0 R 07 R, DU 0 A R AR
AR 5 R LU, g vl e o P B AR AR B
1 #BEFE*
L1 sk
W8T 2014 4F 8 A 15 H ZEILRURMBL 2Bk S bt
FAOEAT. SRR B A m AR R R BT K
AFERM, B h AL BaE K R bR
L2 KEITE
L2.1 KRR LEIERYEERGNE  RAFIIE

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ ¥ 2016008):36~40

- ZHEEZ -

MEARF AR FFKEES . BFLBRE GBS ILER 3
IRFLBR R/NFLBR B . TRA TR Rk B A BB AU
BLREWR 1R, BT EEMA S HEFRG)
BEARH GEE W) L FRE W, , B Hi/KH 24 h,FRE W, ; H
— PRI GEE WO RIFEEAR , SR 5K B EI &S h,
WTRFREICH Ws. U TARITEL IR 2
& (BD,g/em®) = (W, —W,)/V; K 88 11 (0,, %) =
(Ws—W,—W,)/ (W, —W,) X100; S FLBRBE (TP, %) =
(W, —W,)/VX100; i S FLER (AFP, %) = (W, +W, —
W) /V X100; /K fLBE (WFP, %) = TP— AFP; K/ L
B t=AFP/WFP,

1.2.3 EFRZwHIRE 50 e 5L B BR A R 2%
S B B e AT IR T D B
B arnliE 1AM, B EES 3R, AR
BEHLIBURE 5 KT, #p i 1 mm 5, BR & 10 g, A HETE
A, AR CO, 8K EE RS INBIE /G , it A50 mL
B F K. BRGE vk B E - ) 4T O P 4 B A
0.1 mol/L HCl % 0(CK).1.2.3.4.5.6.7.8.9.10 mL,
B 30 min, F#HE 10 h, EHIE AT RS , H Mettler Tole-
do S220 ZZHM R 2 KRR W pH (E. B opik
BRI 22 « 1) 4 T2 R A 43 3 A 0. 1 mol/ L NaOH ¥ ¥ 0
(CK),1,2,3,4.5.6,7.8,9.10 mL, & ¥ 30 min, ¥ &

x1 RIEigit 10 h, EH R4 IESS , FH Mettler Toledo S220 &%
Table 1 Design of experiment A E SRR pH (. 5% w9 E - 1 4B R
b3 PRBUL Volume ratio 43R A 0. 2 mol/L NH,NO, % #% 0(CK).1.2.3.4,
Treatment 35 Peat 7 Vermiculite B Perlite 5.6.7.8.9.10 mL,/&%% 30 min, &5 10 h, e 4t IE
. 1 o ; J5i i Mettler Toledo FE30 il 2 BHRHE EC {4,
T4 1 0.0 3 L3 BAESHT
T ! 0.0 4 RIS G5 RFK F SPSS 17. 0 A4 #4744 » i F Excel
Ts 1 0.0 5
Ts 1 0.5 1 2013 .
T, 1 0.5 2 2 HER545H
. 1 . : 2.1 BRI
Tro 1 05 5 3 MR A YR A S R 2 WA,
CK 1 L0 1 ZEE ST B T AL | R AR RN A A [ R
1“ 1 iz z RN ErRAERR BAFERT . BRESER
n : o \ 16, B T LI BR A 8 275. 00%6 , HLIB A 5 11, 11% 5
Tus 1 1.0 5 FEK B8 1 R FE XS K 43 PR 47 RE 7 9 KN, BBk A R K
Tis 1 2.0 1 BBNERK IBEARZ  ExE/N BH®AENFKEN ST
o 1 i i B 128, 67% , HLIEAT RS 33. 429 B FLBR AT A5 B3
o 1 e ) 2R A AR S s R BRI R B Bk A
T 1 2.0 5 HSBERA L R 284, 25 %0 ; R K FLBR 8 3 i B A R
1.2.2 HFRDMLEHIN A Nikon SMZ 1500 B4 K &ARMFLERAR, i RBVMRUCH IR A FR BTk
SRR GRS BIEROR 4.10. 25 fERF AT ISR A IREEMR T ALET RIS A R R R R
HIaH, A8 BB S
*2 EHIEEREBLER
Tuble 2 The physical and chemical properties of different substrate
pI3:] wE TKRES RES WAL TKTLBR FONLBREL
Treatment Bulk density/ (g * cm—3) Holding water capacity/ % Total porosity/ % Aeration porosity/ % Water-holding porosity/ % The void ratio
ER Peat 0. 30 201. 04 52.72 12.95 39.77 0.33
#E A Vermiculite 0.27 344. 57 87.08 30. 00 57.08 0.52
B ERA Perlite 0.08 459.73 82. 42 49. 76 32. 66 1.52

2.2 ARIEETT BN

T8 R B L £ B R N TR A TE KR 4 R
(B D&M T 0T LLE 35 5B iR 450, 4% )R Tk 2
11. 25 F5(E 2B B M4 S E 5. FR2ERE
KBRS Y, hE 1 AT, B R AR Y R R K
PE R IR A B0y BAR AR 2%, o WA 3K, LR B A X
HE2#ERE/NBEERK EEEIY. BAaNsE

SRUCLERE A W) » 7E 800~ 1 100°C P+ A o 32 0T 5 M A
B e 8, SR R AREE 1, U AL, B R ot
P A R LB » B M DR T L LB BE R,
KPR s B BRAA R — K8 K L s (RREERRER) I =
1 000°C i FURLIZ KA T BAG K 1 BRI J00RE , BA 3K
ROR TS G A IR HEL B BRA RERG W, R T
TN ML A, NS LR BRLR A S S
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Fig.1 The matrix’s 4 X magnified
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BIRE Perlite

B2 MK 125 EHER
Fig. 2 The matrix’s 11. 25X magnified

2.3 FRIEEFEXTER K LR R AR S

Sk 5 32 S5 0% i e R R X R BT 3R A % o
P, pH B 7] 5% Wi 48 40 %) 57 4 i i, EC (B K/ S5 9
REV AR A 5% , 58 whr A o 458 1o 1160 35 R AT Ao/ N R 7
FRVRBRIRSE S 28 7 I shi 5 | e W XA AR IO 15 5
2.3.1 FIGHFEXRMAMERRES HE 3 A, E
MEA BERA ) pH EREE: B & % 50 i s, 25 4k
B IEAMF, NZE 10 mL 0.1 mol/L [ MIERE
B pH M 5. 49 FREZE 4. 59, FREIREEH 16. 39% , 15 A
pH M 6.37 FREZE 3.41, FREIEEE Sy 46.47%, 22k &
pH M 6.90 TFFEZE 2. 48, FRFIRE H 64. 06% , FARfLIR
FERT 50, B BR SR i KN N R > I8/ >R

- TR Peat
—— IF47 Vermiculite
= 1.00 —— PR Perlite

o 1 2 3 4 5 6 7 8 9 10 11
HCIJI & HCI quantity/mL
B3 HIEERBRE

Fig. 3 The acid buffer action of cultivation matrix
FH I 4 AT, ROk B A VBB AR pH HEE |4
fih B e TR RGN, A 10 mL 0. 1 mol/L IS tbéh
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VWG, B pH M 5.62 F Tk 6.24, F FHiEE K
11.03%,4% /7 pH M 7.72 EF+ 0 10.22, FFHIEE K
32.38%, BBk~ pH M 6.92 FF+k 11.52, FFHiEE K
66. 47 %0 , FH A5 £k 18 B T 601, 35 SR X6 B 2% RN O
HK>BA>BTRE ., BIRA SRR iR T K g
A E TR S SR R A IR B TR pH B, IR &
FF A E SIS ERA &', DR E R &,

12.00 f
o 10.00 |
3 L
S 800
T 600f o w o 2—a—n—s—s—*
@ o400 —— 3% Peat
= 3 —— 1847 Vermiculite
(=9 L
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NaOH I & NaOH quantity/mL

B4 FISEREE

Fig. 4 The alkali buffer action of cultivation matrix

2.3.2 FRIGETSERMZERES WAl 5 ATAL ROR E
A B AER EC HREE MRS B hisg im, hnA 10 mL
0. 2 mol/L I IEBR RIS IR S5 , Bk EC MO. 845 mS/cm |
F+Hg 4. 460 mS/cm, b IFHIREE K 427. 815, 18 A1 EC A
0.161 mS/cm k F+ 4 3.840 mS/cm, Lk F IE & K
2291.03%, ¥ ¥k & EC M 0.721 mS/em F F+ K
4. 600 mS/cm, FFiF B 538. 00 % , 1 2% 4k i BE 7T 41,
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Fig. 5 The salt buffer action of cultivation matrix
x3 A EVE R EE G ER4L 14 R

Table 3 The physical and chemical properties about different ratio of substrates

hb 3 AE RkRen MFLBRE ERILER Rk FLBR K/MFLBR B
Treatment Bulk density/ (g + cm™3) Holding water capacity/ % Total porosity/ % Aeration porosity/ % Water-holding porosity/ % The void ratio
T 0.228 1 207. 628 2 52.11 27.56 24. 55 1.122 6
T 0.177 5 283. 887 3 54. 20 21. 56 32. 64 0. 660 5
Ts 0.155 2 307.925 3 51.01 18.74 32. 27 0.580 7
Ty 0.144 0 317. 638 9 64. 37 33.03 31. 34 1.053 9
Ts 0.133 2 343.994 0 62. 40 29. 90 32. 50 0.920 0
Ts 0.216 5 296. 073 9 54. 68 17.55 37.13 0.472 7
Tz 0.190 2 316. 351 2 55. 89 18. 40 37.49 0.490 8
Ts 0.168 7 322.228 8 62. 68 24.27 38.41 0.631 9
Ty 0.154 7 340.012 9 58.77 17. 62 41.15 0.428 2
Tio 0.145 9 363. 262 5 63.47 21.02 42. 45 0.495 2
CK 0.201 3 332.141 1 56. 40 9. 67 46.73 0.206 9
T 0.185 6 374.245 7 71.62 20.72 50. 90 0.407 1
Ty 0.154 7 417.711 7 56. 85 15. 46 49. 15 0.314 5
Tis 0.143 5 462. 648 1 55.97 3.93 52.04 0.075 5
T 0.133 1 497.971 5 62. 93 9. 96 52.97 0.183 0
Tis 0.201 7 366. 435 3 54. 82 7.62 47. 20 0.161 4
Tis 0.172 7 373.306 3 63. 64 15. 92 47.72 0.333 6
Tz 0.166 6 427.370 9 66. 52 18. 40 48.12 0.382 4
Tis 0.142 4 435.112 4 62. 87 16. 13 53.74 0.300 1
Ty 0.127 7 476. 820 7 61. 98 7.44 54. 54 0.136 4

B A SR IRAEFHAE FKEN F
FRFLBR S B iR 5 4 F 0 T o5 LA oG, A F it
BRE AR W AR L 3 B BT 5 4 b AT 4 H,
xR R R EA BREER 1 1 1L A
H BT & FL i h 33. 3396133, 33%6.33. 33% , Ho i 4h Bl
5 CK M[F. #¥E® IEA BEAEF S LBS5R 2.
25\ » 383 SPSS iR A KX 3 Mkt R S ' 5Y
PSRRI 3 AL JoElE AR A y(BD) =0. 3262, —
0. 1112, —0. 0435 1-0. 046 ,R=0. 972, ¥ /K B J7: y (6,) =
— 622. 840z, + 79.007x, — 54. 125z, + 524.839, R =
0.859,4% 7K FL B : y (WFP) = — 72. 249, + 8. 782x, —
25.583z; +72.534,R=0.885,3 MM R H¥Y K TF
0. 85, . A 2 37, () 1] I3 77 2 AT DAAR 47 A $00 5 4% 56 3R A 4
RIS BRARMR , 78 AR 7= o ok IR A BB E LI
AR A 1B, AT R TR A 2 3R L1 B A B
FRIEE . AT EE RS EAEWE R 0.1~
0.5 g/em®, M FLBRE 54% ~96%, K/NFLBRL R 1 ¢
QP25 dy 2 3 BRI A0 IR T Tr T Tho s To o
T T T T a5, AEYS CK #iL, 1 /KAE

R, HR/MLBR LS BB N, 5% B P R R T &
B ELBIAE LG Ts B A D2 B Fl &, e A0 3 AR IR 08
BB R B 14.29% . 45.45% . 53.85%. 25.00% .
40.00% .,40. 00% ,50. 00% ,57. 14 %,
3.1 AR S BIE LR o

ok BMENBRBHRE BAE L, EXEIY,
HAFERK FKEIRME. BERAREAE TS BEM
A BAL A RFEK B R R R T EE SN,
Wokae 1R, FLBR E =, AT IR S K EEE. EARBR
B850 LR E R K FKEE N TS SRR Z I,
AT E N B R AR K B IR, 1 A R
L TR ST BE M E L e A SR R
L, S R RE K BB T 3 K FLBREE R A
3.2 BERATEIRA R PIE B L i ik

BERAENE ARERZ —, RIS A PR A 7= A
IS, RIEEE G EE7E 1582, v] 0 B in
TEFLBREE, 5 s R IR R Is e, AR R IRE
HEEPERIEA BRSNS A 5 AR RKEA.
FEKFLBRAFAE M R IR A 580 1 Al 38 Y 22k A
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Screening Test for Mixed Soilless Culture Matrix Based on
Different Physical and Chemical Properties

LI Yaolong' ,J1 Yanhai®** , YU Pingbin® , WU Zhanhui®** , LIU Mingchi**
(1. Plant Science and Technology College,Beijing University of Agriculture,Beijing 10220632, Vegetable Research Center,Beijing Academy of
Agricultural and Forestry Sciences,Beijing 10009733, Key Laboratory of Urban Agriculture (North) , Ministry of Agriculture,Beijing 100097)

Abstract: Peat is non-renewable resource in short time,in order to reduce the culture matrix cost,taking peatused peat,
vermiculite and perlite as material. The buffer,bulk density,water holding capacity and other physical properties of single
substrate and different substrate proportions were surveyed,and the microstructure was observed to find out suitable ratio
of mixture substrates to reduce the peat’s amount. The results showed that the peat’s bulk density was the highest,
perlite’ s water-holding capacity was the largest, total porosity of vermiculite was maximum, which was due to the
difference of the internal microstructure of substrate. Different substrates on pH buffer select from the highest to the
lowest were peat,vermiculite, perlite. Salt buffer of peat and perlite was similar, vermiculite was the worst. According to
the different proportion of experiment established regression model between bulk density, water-holding capacity,
water-holding”’ s pore with peat, vermiculite and perlite, and based on the experimental data of 20 kinds of mixed
substrate screening V (peat) : V (vermiculite) ¢ V (perlite)=1:1:2,1:1:3,1:2:1,1:2:2,1:2: 3,which
physical properties were all in appropriate range that could reduce the amount of peat 24 %5 —48%.

Keywords: soilless cultivation substrate;microstructure; physical properties;buffer;mixture substrates
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