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A 5T TG 2 AIAA LT, AT LA 0 50 B R 5k B, DA 52 B S IR0 AR, (B E i el AR 5 HE
JE R FH T T2 T0 5 b e 80 56 T A AF 9 AR X AR 20 o AR B 5 L Bl bROE S HE R L Ul e RS R R TR
BB B R Tk fb e B SE T, I DASh 1 O k55 A8 W iE A7 8 TOU SR AL AR S 00, 8 5 Tl MR 2 5 i HE BT
B AR e FH AR 2= T 2 Ak 5% 750 35 T (9 Rk 55 O o AR I 5 T SRy el AR S L T IR TR Ak 3 T it
2%,
1 #MRl5E%
L1 it

B R AR K KA — B D 4 E, Bl 1a, mAbs i3 SO0 A Rl S, e 5
RG2S . RAME M A ik . B3A W A T AR, AR : pH N
7.76. EC N 41.33 ps-em™' . A %W 2.49 mg-kg ' HEAEP 67.79 mg-kg ' FEARR 350 HE AL H T3 ok
RET, BEARALERT . pH A 7.38. EC A 2 730.00 ps-em™' . A & #E 209.24 mg-kg ' SEAHR 5 564.27
mgkg'o WmIAH TR EARAA, AR N : pH N 692, EC 24 580.00 us'em ™', A 2L
f#% 25.30 mg-kg ™" HALHF 400.00 mgkg s
12 XBAHR

M B 5 005G 0 R 5 %1 ERESRENY %
BB VR IS Bk e M R R LR %, Tﬁﬂf Table 1 Mass fraction of substrates for formulations %
Yo e il s R i, OOy LR 1o DUE TS S e bR e AL R B
1l 5 5 B AR B 32 1 SR B 2 A PR A 1 Tl 0 0 100
i 1 1 D0 SO0 o A 7 R S T2 5 0 95

LR B S 30 o 0 0 Y A e TR R B A T3 10 0 90
MRS R, R B BA BB 2 R AR R T4 0 10 90
FAEEFA AT AN T EEEYRER . Wi, T3 5 10 85
AT R P L 5] Bl AR R S, DA A T6 10 10 80
BT 1k 5L 5T 3 22 OF XA AR AR BEAT T A R b 0 20 80
o 5 D2 B A E AR b, AL T8 5 20 75
REFhAE 32tk BABRMEY S KRR EE K, B o 10 20 70

JaEE 30 d BEAK 1K, B R BE K 2 e A i w4k
KK . SERGIIE] , B30 dBRED 1K, AHEAEALEE. 7E 8-12 H 4F 30 d SRAEZEFUAE b, ETE D
MR R A P A e AR . A A AL Sl AL A . R 1 a SR DN RE S AR AR AR
1.3 #EHRNE
SEFTRACTR AR I E o W BRAEAR LS T L UK E . AL | AL L FRRALER
JERIONUBR L, SR FRJIEENEM . pH A1 EC 430 1] pH THAITHL S840 5E 5 A A 308 A
RO 43 S FF IR . 0.5mol L™ 19 NaHCO, 12 Al NH,OAc 2 £ - K 5 B vl s )
HYHEARINE o AW IE IR RE . THa R | B e R TR T AR T E, K
e R A ROEAT I 5 P2 3R T2 BE e U U7y A i R PR A VA I
14 HESHSSH
K0 SPSS 22.0 #4725 ¢ WF VERR I . DURFAE(E R T 1 A 4R BUS W AT o3 0 Hr o B SR s
BRRZR A PN IIET ina (D~ () B
X = (X = Xuin)/ Kinax = Xinin) 1)
P= %(X1 +Xo+...+Xp) 2)
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K XRIRE IR EE 5 X, TR 23605 W I B /IME 5 X, 2278 1238 b DU E 19 55 KA
X R RN SRR s AUE s P RSP R4
2 #HR518
2.1 ARIEELLEREBUMERS

JE TR AR R UL 20 9 AR T A M 0.08~0.11 grem ™, MU FI/K 2K N 0.46~0.56 g-em >, IR
I 20% e 7 i Ab B (T7~T9 41) LB B Al SALBR R/, Rk FLBRE R R, H B ERFHMm
10% Ve 5 AL FREAH (TA~T6 2H). K& 5T Y [ A 2 i AEAR KRR BE b 2 5 H T 28 S AL BRR AL, 22k
N BB BT IR A5 AL, K A R A2 N R B AE AR A R T B Y B AL R EE o B ARE ST
HERE b 72 TR AN 22 AL 0 LIRSS RO, RE A BT O R AT Y L IR RS RE LB . P s
A ARFHESN A G T O A RS R, BBk 0 25 04 {8 e o i AL B BE eIk . PRBE R P i)
Y FRAVERT, e sk AR AT 0 1 AT ) AR AR T o3 A e, (3 AL BR S, BB RS W HE K 43 I HE K
FLBREE o Lha Y,

M2, 9B pH N 5.65~ 7.76, EC N 41.33~315.00 us-em ', & 'H K ZE MY 4K .
T8 B B3 N = oA 0 F1 10% 1Y 45 4k B ZH (8] (T1~T3 41 F1 T4~T6 41)pH F1 EC 2 7 B 3%, MmN & N
20% (A AL BRA [H] (T7~T9 41 )pH M EC AT B & 2 5 o X UL, Y58 s s hn &t 18 2] 20% B, [
MR 70 HE X L BT pH A EC AT 7= Az sg i . MEAE Akt B vy, el bR I 35 40 v iR 35 R0 8 11 5 1) 5 i
PR A ST 5 pH, HEAE SE R PR A RN AN RS SR TR, RN RE A% ol R L T
MR Bk 5 9 55 BT EC. YR A US Nl 209% B, AT BB BT U8 i v B R TS R I R 45 A X Jo
pH F EC BT 2] 7 G2 vhAE R, e 5 35 Bl A B 55 40 M JIES X 52 i S b 2522

®2 FREREBMAMR

Table 2 Physical and chemical properties of different substrates

TR TAHEAgem?) MWHUKETE(gem™) BB/ BSALBEE/% FKALBREE/% KL pH  EC/(uscem™)

T1 0.08d 0.51bc 70.70a 28.29ab 42.70a 0.70 7.76a 41.33f
T2 0.08cd 0.46d 62.79bc 23.7abc 38.10b 0.60 7.48ab 205.24d
T3 0.09bc 0.52ab 70.29a 27.56ab 43.36a 0.70 7.44b 282.67ab
T4 0.08bcd 0.46d 66.53ab 28.83a 37.79b 0.80 5.65¢ 136.00e
T5 0.09bc 0.48cd 67.32ab 29.31a 39.10b 0.80 6.22d 253.75¢
T6 0.09bc 0.46d 60.48¢c 22.84bc 37.64b 0.60 6.87¢c 315.00a
T7 0.09b 0.53ab 54.53d 10.22d 43.87a 0.20 5.86e 295.00abc
T8 0.11a 0.56a 67.19ab 22.16bc 45.03a 0.50 6.31d 276.00bc
T9 0.10a 0.55a 62.08bc 17.57¢ 44.39a 0.40 6.29d 281.00abc

e FIFEEE G A [F/NG SR A R AL 2 ) 22 5 1 2 (P <0.05).

22 ERZEEFMN

Ol AL FH A B S ML AP R 3. T7, T6. T4 M T3 Ab M550 #m, HT7 4
HASLBE R 1022%, K/AMLBLEE 02, WEADKZ, Wik, EERESBIEIARAS,
) TC v L B v AR U 05 1 23 P, T4 R /NFLBR EE A 0.80, 6 il i PR s H R K BB 1 22,
THOMAE B, TEREEFEP P SEORAM K, LT (BT ) (DBI/T 281 —
2015) (LA R AR CHLIE ) ) gy By 3 i A pH N 6.5~8.0. MAFE 2 AT 1, T4 41K J5& pH H 5.65,
AFFE (B ) 2k, ik, ZERBELZAMEE KM (T ) , B T3 M Te AR
T £ AR B 5056
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Table 3  Score and comprehensive ranking of membership function

SR TS (g om ™) HFIK A T (g om™) S ALIREE/% 8 SSLBREE /% Fi7K FLBREE/% F/MLBR I pH EC/(ps-cm ) &35 19 53 475 HE%

T1 0.51 0.64 0.53 0.31 0.57 033 046 0.47 0.479 5
T2 0.30 0.29 0.44 0.61 0.30 055 049 0.56 0.443 8
T3 0.48 0.60 0.45 0.49 0.64 039 041 0.43 0.486 4
T4 0.30 0.52 0.63 0.65 0.43 062 049 0.59 0.529 3
TS5 0.55 0.46 0.47 0.37 0.42 035 038 0.37 0.421 9
T6 0.76 0.48 0.54 0.64 0.38 0.66  0.68 0.34 0.559 2
T7 0.55 0.61 0.56 0.66 0.60 052  0.66 0.65 0.600 1
T8 0.36 0.48 0.59 0.55 0.46 053 037 0.41 0.468 7
T9 0.51 0.46 0.47 0.60 0.47 0.57 033 0.41 0.478 6

23 ERFOLUNE

i AR R e P R LA R . AR . AR A P B A A LR 1. T6 4 A AU
BB A R T T34, HIG W RUK-FBO R . 2 2138 o4 U B o o0 Bk S B 5 B TS R
fE, 9 A RPN S B IFER. AUFTERM], BIGEY 50 SR 2 A A, JEFUR
A F B ARG R A B SO L R L SRR S A A RZ e B AR IR S 44 RE e
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Fig. 1 Changes of total nitrogen, available phosphorus, available potassium and organic matter contents in substrate in different
sampling times
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AW INEE & T30 4 AU & B, e sk TP B I AT 2 RE A K A 0 R TR R T R K RN A
K, AHRT I 2R AR, M Te ARFZRMFERIRE, WA/, 7550 TF
LA R T -

2 21 5 JO A A5 IO a0 BIORH T LB R A B R ) AR AR B — 8, 10 AR R KME, 2RI
262, WK FRFE AR, B TR RS 3 (00 06 SR, A A B X8 () W IR FH e
JIRAXT R 2ERS, e, FErP B T IR R 0 B LT, E IR R, LR A S
SRR, AT 5 0 BOZ W B AR . A, X0 S AERT F M, 3 T R o 1 A8 Akt A7 TR B 1 5 )
AHEFE T, RO U ST BB th T pH AR LT 8. T3 2 HORICER BT B 43 HRCTE SR A 0 ] dR ¢
Wi T Te 41, (H 2 FMEAR K. FERT 4 W, 2 5Ll SCe e sh P22, i 12 H 0y R0 i
EABCH B AR BT, X AT RRR R, T ) SRR LK B O SRR L BRI R
FIRAN, BREREKFEE, KEMmE, 855080 F AR &Mk s & 2404 080 2 1 1
ORI R REAG, B D, SFEGER =4 T R2EP, (RS ZB, W T 20% Jé s i) 5
JE A RN A R, SEACER A B AR, X AR AR 5.

2 I JFA AL R A B ROR ], T3 414G HLITRE SR A ] S B8 18 [Tk dh, To 45
B TR PR LT s, (IR E T T3 4. X il RER Ve A AR B & & AT ML 5 el Ak
1% 74 HE AR TP A A LA BB A 45 Y T6 A AT LT AR I S o AR v S B K D s Y IR AT
ABZ, BKEEAHY TR B BIA ARG, , SRR B AR F5 B I T 1 21 /AR R 0 AR, DT 3 A T A AL
Y ANIE AR N
24 2AERMSEEKNFEMN

A Laf5, 24 S ERK RAF, T3 4 (1.475 mg-g ') S 4% K o it 3 5L Te 41 (1.154
mg-g ) A FREETH T 27.82%. T3 41 Hy il Ak S A K &l 63.80 em,  T6 41 I i b = AR K i 65.43 em,
WA W FYE 2R (P>0.05), T3 2H D b & (32.24 g) B &K T T6 4 (37.213 g)(P<0.05), T34
i E RN R T R RE Y AR T T6 41 (P<0.05), M T 43510 3.87 ¢ f18.07 g, 1R T 54l
353 g f16.05g. 5 TIAIMI L, T6 4 AF| T Ih i i 2% 2 0 i 40 B4 =, (HLRE 08 41 fF bk =i 19 384
Koo EERA Y E M T AR A R B R . A S R R B0 AR R S 4 HE R RN e TR A VS T
(R R I G i 2 R R A B R A R R . AE RN BEEK F S St R R A
A IEAHK SR, T6 2 vl s i i A0 il 1 56 A S50 () RE s, 28 T X i i 4 2R o 0 B T
FEAR T SRIRTSE M B e B S A R RN G TR A S N e T L o ) L B AR AR, AE AT R
BT, T6 AV HK AR IS, ARV ALY & iR B K FK o i 2 7= A i R R 44, T
I T B 2R K0 A Lz B R, T T6 1A R T S pk S A A AR R R AR, S
b ESMARESAEMN TS MRS ARRN AT, NMEHE T TR MR, K
GEPUFE W, AT A AR R R R T AR R A . R, Te 41 kb B I i
Mo A T T3 4.

2.5 ERAEEEN

AWFFELL pH, EC. TH S 13 MR IEAT E Mo, Mmixd 2 T8 50 H .
PRIE A BT A S, AP T RIEE R T 1 3 A8, ME4TUES, 34EK
Gy Bt T ZTTERRIR B T 94.294%, X R, FEEAY 3 AN TR BT IR GG FOE ) 4 R 1R B .
851 U RRIEAE R 7.143, T TTHRE N 54.950%, FELL pH. MK AT . AFLBE . HKTL
PR NS 2 T o B £ o XU | R EERX S MRS A RN o 5 2 F R A (E
3167, 7 ZETTHRR N 24.364%, FELLEC MTAE RN E ., XU 2 3o E2EX 2 NME R
MIZEA R o 85 3 ERUMFRIEM R 1.948, Jr 22 oiiik R 14.981%, FELIMEE N . XUlBISE 3 &
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T4 EHDOWER

Table 4 Results of principal component analysis

HAER S R AL #it

o -z ER
Iﬁiﬁ’ y E'\ Y WS 5 \ ufﬁ% Hb | Hh b i&? fft?E{ﬁ . S
i pc Fem DAVKCBALEC TR OUN e gy e et A K% TR

HE R LB LB AL % s TE T s,

1 0.889 0.009 0473 0.814 0.938 0.635 0.822 0.108 —0.302 0.903 -0.837 —0.965 —0.978 7.143 54.950 54.950

2 —0.270 0.797 0.801 0.579 —0.009 —0.566 0.540 —0.848 0.086 0.003 0.286 0.188 0.162 3.167 24364 79.313
3 —0.203 0.497 -0.056 0.028 0.327 0.493 0.021 0.463 0.852 0.368 0.456 0.095 0.112 1.948 14.981 94.294

AR B R Wb £

LI T A L 98 75 2 300 e D 107 07, 531 3 A 48 b A 4 4 X0
B A5 1 5 L0 1 16 B B0 5 1 4 R TR 3 A 2 40 9 B 8 38 3k 50 4 30 34803 (.
Fy. Fy). ST 3 A E A7 2 SR AR . BRI, LA 0077 22 stk ol BT L H
sty kAt 3) B R,

Fe 54.950% X F, +24.364% X F,+14.981% X F;

94.294% )
MR (3) 15 AY T2 M348 93 N Fpy(0.487) 15 T Fp(-0.487), R, BAGACHL H T3, REFREC )T
K 10% FEME FE Y HEIE+90% B3k A (R ).

3 i

DRIEFRE R AN RMIL T H (BTG ) . T34 (10% & A E 5 4
HE+90% B3k ) F1 T6 ZH (10% Bl bR 3540 HE A +10% I8 5 +80% 2 EK &) 45 W BRAL 38 b5 e 16 B AT 2
T R AR ADU AR B 5256

22 IR . AR . HUCE TR OB RS 2, A 10% e kA BT A 2R
A BIL T T & o BB L (2 1o A RORE R R . T e 2 AR R P A K R,
10% el A 35 90 MERE AN 10% Ve iR A s I R 2 i ik v A IR B W s AL, (HOAS ) 1 2 i 4
EDi i E iy =

3) ERLATEE R R, T3 4 (10% FEl MR IE 5790 HE IE+90% B Bk ) S B 25 A v E i de i . B 10% [l
M FEPIHENE 5 90% B3k AR G et FE R bR RO, HATEWRMI A, M e % fif o
7 J5T P ) 2 R e 8 i B RS Y TR R

2 % XX |
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Screening of light substrate formulations of garden waste compost for roof
greening
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Key Laboratory for Silviculture and Conservation of Ministry of Education, College of Forestry, Beijing Forestry University,
Beijing 100083, China

*Corresponding author, E-mail:lisuyan@bjfu.edu.cn

Abstract In order to solve the problem of insufficient resources of peat in light substrate of roof greening, nine
groups of mixed substrates were prepared by using garden waste compost, peat and perlite, and Iris lactea Pall
was selected as test plant. The effect of garden waste compost replacing peat used in the light substrate of roof
greening were by carrying out the substrate screening and roof greening simulation cultivation experiment. The
results showed that the dry bulk density of nine treatments was 0.08~0.11 g-cm, and saturated water bulk
density was 0.46~0.56 g-cm™. The treatment with 20% peat had smaller total porosity, aeration porosity, and
larger water holding porosity. The pH and EC of nine treatments were all suitable for plant growth. Combined
with the comprehensive evaluation results of membership function and the code for roof greening in Beijing, T3
(10% garden waste compost+90% perlite) and T6 (10% garden waste compost+10% peat+80% perlite) were
screened for the simulated cultivation experiment of roof greening. The results showed that the dynamic change
trends of total nitrogen, available phosphorus and available potassium in the two treatments were basically the
same. The mixed addition of 10% garden waste compost and 10% peat of T6 elevated the total nitrogen and
organic matter content in the substrate, but restricted the release of available phosphorus and available
potassium. The leaf chlorophyll content of Iris lactea Pall in T3 (1.475 mg-g ') was 27.82% higher than that in
T6 (1.154 mg-g "), but the growth of plant height, the biomass of both aboveground and underground in T6 were
promoted. The comprehensive score evaluation showed that T3 gained higher score than T6, that is, the substrate
constituted by 10% garden waste compost and 90% perlite had the highest score, which could replace peat for
roof greening substrate. This study can provide a scientific reference for the application of garden waste compost
as light substrate for roof greening.

Keywords garden waste compost; roof greening; light substrates; Iris lactea Pall
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