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Abstract; The paper reviewed the research and development of new horticultural culture substrates at

home and abroad, pointed out the problems in the process of development and utilization , and prospected

the development of new horticultural substrates.

Key words: culture substrate; coconut husk; rice hull; fermentation; corn stalk

i A 5 it el 25 A T e R G R R B
J B T AE S S SR T A A AR
TR R v AR MY B BT IR A o R B L A iR
AR LA, 5 R BIF 5 0 T A B TR o B B0 0 A s e T
ERA A Y A, ROk R SRR B  F KL
FAF o Ho RO R e 2 L ROCR I A 1 2
i, A AR AE PR R 209 000 J7 ', {H SRR A i
JEE T 2R ok P05 1 BB R T IR, DR — 28 [ K X
BT R SeAT FR ) B o o A B [, B¢ T 2o A T L
07, 1ol B O 3 g WA T o R, O K HR R B4 T
AR LA TE A R B R 4k 2k R i OCBE . S JLAR
Tl A B 57 W0 W TT S IO JH AR Sy i 80 el 2 i
SRR AT T B e B B T B A OR A
YIRS AT Sl W) 208 | Tl Ik i 25 58 Jim 1 O G i g 2
Jo AT A P I O R RO o R e R
T A T e IO P AN ASC A ke 1 R s A T RS A )
R, ) AT DUAR B Ry 5, S BT IR R T R

I #5 H #9:2014 - 06 - 20

U s 2 O & M A B

855 BT A 58 R VR T 1860 4F Boussingault 1
Salm-Horstmarin (1) 247 3% 550 50 . fe 58 FH D ik Ak
FAAW) S A 0E e e BRI RERR AR
S FORAE by A 15 5 5 AT 56, SR R S
B SRR A RER RESE R AR DL R — 2
WARR" . I AN A S E P LR R
FE A 45 DL B -4 0 3 1R 3 S5 T O A5 T o
1.1 ESNEEZE#HEER

41T+ # B5 B A T 100 a a2, 20 k4D
50 ARARAEE R T L R B R T &M A
BRI, B ) 2 R B R A 2R A i T A 3R
BTN T B A e e 2 R B 2 AR
ik AR R SRR SRR B i 2
R T 71 60% 4R & 112,51 {23570, &
T2 EE A, R E m A 12 m®, B
80% >R FH 3k ok B | )12 I FH 1) 35k Jo A L AT B 2 Pl
B A RS RS 38 AR B 4 A R AT R

YEF B AT LHAE (1990 - ), & g AR TR B AR 50 A6, P57 1)« B AR W) B 8 2R 3 . E - mail 1944405177 @ qq. com
# BIAEE MK (1958 - ), 53 a0 7 BT N, 38R, Tl A S 0, 2 8 A 9 el VRl 0 AR e R 5

E - mail ; qsyang@ henau. edu. cn



10 T R A

44 %

N2, gl B AL TR BE 5, 4 VE W6 AT — st b
i, AR 37 80 Bl 25 36 5 1 b A BB 5E  BE  A
K MHETE B RE S LLEBIR [ R &S R E
B XA 1 2 AR B 2 Ak S PR B IR S A
75, LA B T8 00 FF 95 A 3, o T AR A Ak aE Y
Wk R e gl 2k SR B 2 JE IR T
PR A R AR BRE . DL B 0 B 2 T
HEHLIOR , LLBE R A . B AR RLY T b Tt
FUATSE K SR AR ok B 4 S T A
k2 M R

1.2 EREZHEER

9 Bt B 2 % JE S 4B A . 20t 4D 80 4F:
ARrb I, 3 B 5 1k B RS AR R P R
S NI R A A o O Ry | W5 (11 I S
ST AR Y TR A ST 5 S e R AR 6
AV TF LA T A AL L T fb  HLRE Ak | T 3 £k i BLAG
FEALREAS . F 2005 A - HE R AR O o
1 100 hm® ", KAl BT 26 A MG S 5 4 2
BRE L HOR MU AR A, TR E AL K AE R AT
6.4 2 v, Y3 AN i TR I TS T S 7 A Y T
W, X 86 T AV 8 720 & S AT ALY, 20 T AR BRAE
el 255k 3 AN A A ke 17 5 A U K ) TR o TR
I 3B 13X e B R ) R AR R T AT R Y BR 8
i) S5

e P9 T % R TR L TR b R R 2R B A0S oK
INFE KR ARG AT, RE A VBB SE KA T 0T R B 3
K AT . AN AR I
T B 240 T R S 4 M IK I, T L
AR 43 B e v H T8 Ak
2 A AR A A R e R IR
2.1 &

P REOR 7R ,2002 AR TR E & B X BT 15 37
e EEERSARENFRN, ZITLHIE R
T6 A B A HUIE RSB T VR A AL % R
B

R A 7 Hh P A8 R G A 2 2 T i A
WA T i 2 A A 2%, — AT A U R
A B, AT WL W 0 i, R M2 5, 5
IR BTG Y, PR A 77 bR B, T S AT
OB AL, BB AR S MEARY M, HE SR
TEE & RAK, M E AL SR E G B4k,
BEIEMT A S E ALK 0 R BB R F
FHIYIE K 5 H b A I8 R Bl 3 5 D ol T A
OB B R B AR R 2 AL, K BB 0

EL 3 200 R0 A1, 5 1 I I s 0 o I 5 vt P
T R AN BN A 2 T R R R,
W R R 2R W M 3R 4 e 91T, Ge 410 4R 3
W T 3 AP L BEOR IR C LG IR 7 R
B, LB AR SRR R 4.5:4.50 1
I AR R A, LR SR A LX) R (B R RS
BRARBUL g 20 1) @511 2.97% , Fo R T B 4 26 0k
AR PE R b R

KT & B I NA YL BFIT, AL AR
& B3 5 H A A HLEk TE L IE (¥ 55 £ e it O %, [ i
FEEEHMAIE T L AW TR, & JE
AT, S5 S o 2 ) I 951 B 6% 11 6 I 2 % R 43 A HL R
AT BTG e B Wy 2 R W Bk A Tl B 3%
4 Atiyeh 2517 FTHE 5] 43 i 5% 26348 40 0 Metro -
Mix 360 F7 ik i J5 7F 47 7 i 6 4 R 6, BROAS B 4 2
o {EUAF 5k 15 28RS B fT AL ) T i 08 4 i 4
P4 SR 10 4 R B 2R 1 i 3%, A T i R A ) 3%
PR T IS BE % R R AR K I T . R IX TR
HIBF S8
2.2 T EELLR SR

VU BEZF L AE 20 205K 5k £ 2585 2= 0 18 1 s 3%
FURBEF T 32 0 T 08 2 700 AU & oF 45
A A T IO B 350 5 ! AR AR T R A K
0 T I S A A TR B S W T R A
390 A T DL A R A T8 R K
P HAR AR M FRICE " . Ribeiro ST
1T SB[ 7 350 A g LA e 4 o R % 3 2 K 1 B
W, 4 B JIE Bt 4R i 16. 5% I 5K A 3% A K
U o TR R 3 o A 0 £ RS o P %
O3, PR A R R BT O BRI DL 15% ~ 20% Sy
T, HEE R R A BT R

Hiem T RS SKEMERNE RS RA
Fe Ay BRI, A B A0 L ke R R, HLrE
5 I 1) I8 PR R R B S B o 5 R T LA
DAL Hb 30 43 Ay e, JEE KA ) £ 25 5 O ) 4
MR A BV Y sl TR
BL (9 BEAL M 5, B 2 % 35 U8 1 F % o DAY oK b B
JYRE T HABSUR . WEE R, BT B W E i
T FR AL MR b 00 A, TR BT 2 K AR i B S AT
YRk G HUR &R, BA S & BUE S e
TR R 2t AR T8 e A SR R T AT DL A A
I

ST T 80 3 I 95 8 T LA A 3 4 B
T AW L LT AR 0 R R ke e R
R L AR Y, B L B R R Xk



%34 IERF HABLHREARAA LR 11

GRS A3 10 5 SR At 55 B0 ¢ B 1 5 AR oh 3 SR AR B, 1E
JR AT A 20% ~40%
2.3 gEEMITAEE

T AF SR, Tl [ 0 T 77 AR BT & ok R 4 ¥ 0
FERRL E 25 BT, EE TR E SRR E R, AR
17 , ELAT WL S W7 23 A i, 38 P Ok A 8 4 o i o
PR AR MR R B KA T P, 45
W AR 26 5k — 5 b BE A RE T TR S AR LY b
IR it 2 v e A o R L RS2 AN SE a1 4 v IR
BHRR IR SRR SHEEWIIET R W
KRBT W05E T 5l B R FK 4y 4 fF . Zhang
i S i s | RIS A 42 R S ) IE LG R AT 7 Ak R
wINE MW, SRR, a8 5E A RBLh 2: 1 Fl g
W SIS ERCE AR 4 1 B AT bR R 0 T RS
B TR R R R TR RS
BER AR R 1:1) o T AR 2 v o e 5
VP LURARLE 105 S8 4 BEAT % Ak 4, 45 3R R, %
Ak BB A T B 2H (A RP VP JE ) , B pH {ETE
5.0 ~7.0 WP AE AR 2E K &5 L5 pH R IE L. Me-
dina 25000 450 5 8RS IC T, BRI 3 20t £k 4
TR 25 AR K B R AT AR R, 45 R R, B
it £ 1R B, 7 25 v R R AR R L 30 1 PSR TR I fig
PR BT 5 T 50 T R 5 2%, RS IR o 4 v 1
FUAR #E 3 25% MR, 12 1% 06 44 2 5 B A P IR 5 A
Wy K ST PRI R SR, S T AR AR 2 S R
FH DI , A 357 750 5 55 (9 BF 5 ) AR T — S JEL i

g —RE V2 Tl R i K T
M OSBRI 25 T 2 Y iz
VERE LT, f Tk e Tl R s vh & A — S Y
B, A A5 HE AT AT 7 0 B A e T 5k Ak B, A i R
Thl SARSG A . A, R B A LA R R
AR T AT S Y B, DU R A
BE . A py T AL B L AR A A R R /0N 1 AR A 3k
) SO PL 45 M A b Y BB, TR G 5 4 R R
BB A WE A T R A A LT, T R
H e A U RE 1 N S 5 T A LS R R B LB
i, ELRE A 7 ORI B B R4 . Baran
2 O A A M R S R BBk R R TR I IR
A IR BE 23 T, 45 5 36 I, 4 2 Ve A BRI B
W AR HL 3R &t R 7E SRR P T & AT
ik 50% , Altieri 25700 FAOME T R i o AT 3 40 AL
BB R R S R ROR . 2 e S A L
T3, ) o 24 ) 4 A DL B R, B A 0, A
6o s o U 2 0 R o T R Y P 2 i
B AR Bl 2 o B 30 5, 405 S 3 ), B R R P s
v 24 3 R R 5 A T HH R R OHE R ke 3 A KR
b2 RS A ES R RRSAHEYR,H&E

AR T 2 Ve R RIS — R A T
TR,
2.4 RHKEFRY

RMRIE 2 W) 655 A W0 R AT S 58 R B R ) A
g Wk B e bR B 3R T & IV T AE SR B ok g
T3 LA SR T AR ARl RSB T IR (4 35
FI AR T AT R %

T 1 SR ol T 4547 72 1 R RS BT, 3843
EAEREFF /NG | RS 0R WA i BT A K
AT 8 7 8 R, I % AR 7 Bl 25 o B 6 T 2 H A A
FHERZ —. EWRF B RE N REER NE,
IKAG o VEWIRE FEAL G5 () b 349 )7 =02 28 b 26 0 s 3
R S5 A T ) B e i — 5 e EUIE . FE b RO
B5 MBS i R R AT R R
% YRR R e, LR R R Y, A
T L TR B A%, 6 P I 5 R LR R S . B
s O ) ) 6 KA T R AR A 78 R AT R I8, W I R R
5 Bk R A4 R ) LR A AT R R, &
BN ZEAE & T L T i B R A5 BBk A =301 1110
(PR L) MR A 3L 0 rh R s o ) B4 %
Jroids K 8% I 069 /N 52 5 FF 3 R [R) Lo 3R 4, 4% 1 3k
B % /N 25 RS AR i AR AR L R 71 3 B, R T 2 A
WO B TT A DO R AR RS AT 2 S B KRS
FF V0 RESE M 00 i 5 AN [R) 10 b 2R AT 75 50 R
B0, 00 5 e CE TC 7 AR AL A T L A v A
FALL R 5:3: 2, B FF LR AL 07 (O 0F9¢ H 25 A, 4
PR N R0 AR PN e R C A e S i
0 S M N 5 o 5 A SE A IR o i /N S 1 % T
7 21T BB AR R A P 5% R AT S FE A R B A
BORM ., B RO B ORR & EE T Ht  R
fie B [RIC 1L 3047 3 R0, 25 SR R W), eI
KRS FE T I R Sk R RS i A =
15:0.3:0.6: 1.5: 4 (R ) (9L I — S ar A 4R
R K F) 90% , I % L FRHLIE AR, A )y
6552 FF) 14 S 40 A 7 5k e

PR T P b B A T R T R, AR
SFUEAEAE T C R R SR 5 TR G
FEILE i w, Hoh B o0 R0 T 2 S R
B VBT R SRR AR, RS R K M REAE TR
T e g s I A G A i e RO [R)
AT A A AR B I, 75 Y o A R PR
SR O BB B ERA =320 LRI . B
FE W B BB Rk 2 4 E A BT, A R E
P R[S R A 2 ARG, H
TRk 5 58 T v T 5 4 2 10 S WA R A R e A 45
B o W B SRR, B 2 A E W R RS |
BT A DA R U R Y R A I Ak 3 O



12 T R A

44 %

ko3 KM, AT TR Ak . A Ak
SeAb R B RS i KRR I T A R AR A R AR
WAL AR LU R VR v 32 JRORL R
ARG B8 N SR Y R, A R S AT
W FE PSSR WA, AR B T AR A
Xt F & W T 2 W BF5T, Echeverria 28 [i 1% 45 ) fig
i e & B2 R T IR Bacillus subtilis M51/2  Serratia
marcescens strain B2 ZE5k A M) 55 32 W R R s I 7,
TP e T S B, 4 T R A [ o A Ak B AT
HAIHREROCR A, G 5 0T R 1Y 388 Wi i 2
el 205 JoT 1) F 5% S el e DA A 7 A B B AR R A T
PR F AW & B . Hernandez-Apaolaza %[39]
TEAN B B FRR € 56 5t vp 43 S s I is e, b A 2 ol Bk
Jo Ok o 4 R A Rk Y W R UE BR BE ), 45 SRR B AL
B Hz BB Zn (Cd \Ph FIE R £5 i 0 B I8 5% A 77
B e 5 RE i W/ = S N LR T

3 NE

Za

3.1 FEMEH
3011 ARARAEF T L H B ORHY T & A
A2 T AIF 53 A B, 2 b Rk 1 T 2 A X i
B B FE T A PR I A A IR i A LB — Ak AR
HEAL o 355 ™ i DA AS o b 1 3 2 B D FE T IR
T TERARHEA . A R P20 JFOR T & B O
7], [R) ol DR AN [R] 7= b H om0 0 25t 22 07 93], B
TN T T AR, TF & H R 1 [a] A SRR [ 4t vk 2 [a]
WAFTER R ZE T o AR A 7= T2 R B i 45
FIRF A — 0 S BbRE , LAE N T b BB Ak A 7= 1
WE
3.1.2 R ey piAEA s AL R AR ORI
2R R B MeRE S, KL BTG A —
SR A AT F W, sOR JEOR A B R A E AR
s JR TR A, PR O R I 80 A AR 7 I R 2R AT R
Ab PR AR F RS TA] L O R B A i T2 AN TR
S C T i NS R BN N < B L= A 7 S L A
[F] o G fmy J36 o3 26 5 v A 3 4 o ko H G S o o ki
T 11— A X AL
3.1.3 ARrehFodzs ST, A LI
FUA B A — 28 B 37 43, 3 57 43 00 R TR0 BE AN R
B MELL R ¥ B SR W s 0y T ok o
AR AE S B A% 15 4 ) 00 7 SR AT ME TR 4R, X g
H BTA AL 7590 F 1 &k 1 2 5 1 I A e, H
AOUE LA MR R, HoRE) 2, A &
FEPE R, a0 R 738 Y b L, 52 4 ] UL ) kE
TR A R T AT A SR A R
3.2 RE

B, 15 Pl 2 R B AR A A 5 R = ik 80%

T b A 2 0 i ST R 0 5 R B A Y
W B ERCA A0S, H AT A ORI R A
AHUEFTY o AEYIREFT P 265K M FF 7 TR 2 A
BB L T 35 2 TR SR A7 A BRAL P AR B2
Or SR ZRAE AR B RS0 A 18 R O AR N A
A AR 8 Y SR 0, T ELAR B R S Al B R S
A RANE, A BIL TR T6C 2 o J2: 4 I ik o K T i) —
AEETT A o

SE

(U] HP AR, VE 8 PR 350 0 o8 1% 56 5T 19 i 92 R AR AE
[R]85 e B8 (3 ) [T b ARl 2% 4z , 2000, 16 (4) -
87-92.
[2] kg, R4 TN, 5. J0 4 dk 55 5 AR SR e LR
FLI]. SRR R ,2013(23) £ 133-135.
[3]  Zed. 3 R 45 AL e J7 7 2k S B e BeRBF5E [ D .
HEMN < ] B ARl K%, 2007
(4] JAWL % REAFROA, 5. 38 M A LA B A oo
T[T ] TEP AL B, 2013 (5) :34-35.
[5] BgIEF, BT LE, FRakak, &5, R T A UL REIE 17 46 5
PR TE AR WA [T]. 5 MR AL B2, 1995 (3) -
57-59.
[6] Zoes V,Dinel H, Pare T,et al. Growth substrates made
from duck excreta enriched wood shavings and source-
separated municipal solid waste compost and separates:
physical and chemical characteristics [ J ]. Bioresource
Technology,2001,78 (1) :21-30.
(7] A8, %0, 5% 9], 4. b 250 A HUR B ik B
Wroe[J]. PR h B 2515 ,2013(2) 114,
[8] GeM H,Chen G,Xiang H,et al. Screening for formulas of
complex substrates for seedling cultivation of tomato and
marrow squash [ J]. Procedia Environmental Sciences,
2012,16:606-615.
[9] Atiyeh R M, Edwards C A, Subler S, et al. Pig manure
vermicompost as a component of a horticultural bedding
plant medium: Effects on physicochemical properties and
plant growth[ J]. Bioresource Technology,2001,78 (1) :
11-20.
[10] Lourdes H A, Antonio M G, Jose M G, et al. Reuse of
waste materials as growing media for ornamental plants
[J]. Bioresource Technology,2005,96(1) :125-131.

[11] Ribeiro H M, Vasconcelos E,Santos J Q,et al. Fertilisa-
tion of potted geranium with a municipal solid waste
compost [ J ]. Bioresource Technology, 2000, 73 (3) .
247-249.

[12] Veeken A,Wilde V, Woelders H, et al. Advanced bio-

conversion of biowaste for production of a peat substitute

and renewable energy [ J]. Bioresource Technology,

2004,92(2) :121-131.



%3

ERIE AR B LRI R R .

[15]

[17]

[18]

[21]

[22]

[23]

[24]

[25]

XU BTG VRS AR I HE BRI M FIAT RLTF 73 0 52 W)
[J]. gEdopoll i 28 1531 ,2014,37 (1) :109-111.

Chavez W, Benedetto A D, Civeira G, et al. Alternative
soilless media for growing petunia x hybrida and impati-
ens wallerana; Physical behavior, effect of fertilization
and nitrate losses[ J]. Bioresource Technology,2008,99
(17) :8082-8087.

Ingelmo F, Canet R, Ibanez M A, et al. Use of MSW
compost, dried sewage sludge and other wastes as partial
substitutes for peat and soil[ J]. Bioresource Technolo-
gy,1998,63(2) :123-129.

Ribas L. C C,Mendonca M M, Camelini C M, et al. Use
of spent mushroom substrates from Agaricus subrufescens
(syn. A. blazei ,A. brasiliensis) and Lentinula edodes pro-
ductions in the enrichment of a soil-based potting media
for lettuce( Lactuca sativa) cultivation ; Growth promotion
and soil bioremediation [ J ]. Bioresource Technology,
2009,100(20) :4750-4757.

2, WA R, A G A5 R ALK 7 A T 2R R
BB FE[ T ] AT PG A lk 22 4T ,2009,21(9) : 160-162.
Zhang R H,Duan Z Q,Li Z G. Use of spent mushroom
substrate as growing media for tomato and cucumber
seedlings[ J | . Pedoaphere,2012,22(3) :333-342.
FIRFN, Fa R L A I RE R W b IXC Y 7 R
BRI oAl 24K ,2013,29(6) :1333-1338.
Medina E, Paredes C, Perez-Murcia M D, et al. Spent
mushroom substrates as component of growing media for
germination and growth of horticultural plants[ J]. Biore-
source Technology,2009,100(18) :4227-4232.
Garcia-Gomez A, Bernal M P, Poig A. Growth of orna-
mental plants in two composts prepared from agroindus-
trial wastes[ J]. Bioresource Technology,2002,83(2) .
81-87.

R ARR, e SCH , G5 K B B IR AL A B BT S
FERELT] VLIR Al Bl 24,2013 ,41(11) :10-12.

Feng H,Qu G F,Ning P, et al. The resource utilization of
anaerobic fermentation residue [ J ]. Procedia Environ-
mental Sciences,2011,11:1092-1099.

Baran A, Cayci G,Kutuk C,et al. Composted grape marc as
growing medium for hypostases ( Hypostases phyllostagya )
[J]. Bioresource Technology,2001,78(1) :103-106.

Altieri R, Esposito A, Baruzzi G, et al. Corroboration for
the successful application of humified olive mill waste
compost in soilless cultivation of strawberry[ J]. Interna-
tional Biodeterioration & Biodegradation, 2014, 88
118-124.

[26]

[28]

[29]

[34]

[36]

[37]

[38]

[39]

Altieri R, Esposito A, Baruzzi G. Use of olive mill waste
mix as peat surrogate in substrate for strawberry soilless
cultivation[ J ] . International Biodeterioration & Biodeg-
radation,2010,64(7) :670-675.

Belal E B, El-Mahrouk M E. Solid-state fermentation of
rice straw residues for its use as growing medium in or-
namental nurseries[ J]. Acta Astronautica,2010,67(9) :
1081-1089.

Velazquez-Cedeno M, Farnet A M ,Mata G,et al. Role of
Bacellus spp. in antagonism between Pleurotus ostreatus
and Trichoderma harzianum in heat-treated wheat-straw
substrates[ J ]. Bioresource Technology,2008,99 (15) .
6966-6973.

WIBE W0, B AR R ) A A R O i TR
Gl ANAEST L RE LRSI by
Z.,2013(19) :22-25.

BETTFR BRI, INBE A4S, S5 A AR RS AT Sy i SR 2 o
BIRT AT TS [T ] Jb T e 20,2012(19) :37-38.
TLAPE, 228, BT 75 KRS FF M 6 K e 1
YEF B 5 B R 52 [T ] VLR L R 22 ,2012,40(6) -
264-266.

BoRE R B OK A S A ML o 4 A R OR
WEFELD . HEIH - a7 e Ak K2 ,2009.

Qzcelik E, Peksen A. Hazelnut husk as a substrate for the
cultivation of shiitake mushroom ( Lentinula edodes) [ J].
Bioresource Technology,2007,98(14) :2652-2658.

XL 5K A A, W 2 it MIBBE AT Sy ok 15 0 5 X o AR 4R
ERAERKLZFRZELT]. 88 R R EER,
2013,42(5) :499-502.

Zeytin S, Baran A. Influences of composted hazelnut
husk on some physical properties of soils [ J]. Biore-
source Technology,2003,88(3) :241-244.

Cunha-Queda A C, Ribeiro H M, Ramos A, et al. Study
of biochemical and microbiological parameters during
composting of pine and eucalyptus bark[ J]. Bioresource
Technology ,2007,98 (17) :3213-3220.

Benito M,Masaguer A, Antonio R D, et al. Use of pruning
waste compost as a component in soilless growing media
[J]. Bioresource Technology,2005,96(5) :597-603.
Echeverria M C, Cardelli R, Bedini S,et al. Microbially-
enhanced composting of wet olive husks[ J]. Bioresource
Technology,2012,104 :509-517.

Hernandez-Apaolaza L, Guerrero F. Comparison between
pine bark and coconut husk sorption capacity of metals
and nitrate when mixed with sewage sludge[ J]. Biore-

source Technology,2008,99(6) :1544-1548.



