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Use of green waste compost as a peat surrogate in substrates for

A nthurtum andraeanum and Asplenium nidus cultivation

LI Yan, SUN Xiangyang, GONG Xiaoqiang
(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: This study examined the possibility of using modified green waste compost (GWC) as a cultural
substrate component for growth of Asplenium nidus and Anthurium andraeanum. Culture substrates were
prepared by mixing modified GWC and peat at the volumn rates of 0% to 100%, 20% to 80%, 40% to 60%,
60% to 40% , 80% to 20% , and 100% to 0% . The study was conducted by 6 treatments, each with 3
replications. Results showed that GWC in the culture substrates increased bulk density and water-holding
porosity (P<<0.05 according to LSD test), but decreased total porosity and aeration porosity (P<<0.05 according
to LSD test). In most cases, GWC in the culture substrates reduced the organic carbon content (P <<0.05
according to LSD test) and increased pH, electrical conductivity, and nutritive elements (P<<0.05 according to
LSD test). Compared to a peat control group, the most Asplenium nidus plants were obtained from 60% and
80% GWC-based substrates with increased fresh weight (11.9%-51.2% ), plant weight (4.1%-5.1% ), canopy
(31.7%-43.1%), and chlorophyll (18.1%-14.8% ) (P<<0.05 according to LSD test). Also, compared to a peat
control group, the most Anthurium andraeanum plants were obtained from 60% GWC based substrates with
increased fresh weight (27.0% ), plant weight (23.7% ), canopy (13.1% ), and chlorophyll (10.2% ) (P<<0.05
according to LSD test). The findings suggest that green waste compost can replace partly peat surrogate in
substrates for A nthurium andraeanum and Asplenium nidus cultivation. [Ch, 2 fig. 3 tab. 15 ref. ]
Key words: horticulture; green waste compost (GWC); peat; Anthurium andraeanum; Asplenium nidus; culture
substrates
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Wil 5 AL [ it A P TR 2, R Ak 45 i U e 1 T SR 2RI it SR, U R — RN ]
FRAEBTIR, B AR BT R 2000 A A PRI ™ AR . 7 2 E K O EE IR R R AT IRV, OF
1 SR P ACRIE EAER, PR RR . AHLERE Y, Gt ve . B . 4%
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BV T O R AU O R . BES TG PSRN Z R, ARSI EY . Ehks
L% 550 2 HERE AL 385 B B AR U8 e FHAE R S o 19 A Ak mbRoll K 2 7k % 55 B 90 el bR 53 A 7 it A
R SERATY Calathea rotundifola  “Fasciata® FACIET, AIEAC 50%Ue i 5 7K 5 45 7 73 [l bR R 55 9 HE
NE 7= S AE R 51k 0 Parslane herb, %7224 Petunia hybrida, F W3 Coleus blume #5535, HEEL 50%
Ve o Nt e ek Ak s B IR AL AT, w20 e i F R I A S B IR, 2B H WEAE T & ek
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B bt o
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1.1 ksl

k3 B b P2 35 0 M 7 o A 05 T e T el A ) R A R ) S, R JIE S A AR Y
AL (C/N) & 25, FKE 60%~70% , fin A5 mL-kg™ [ 1% 5 : K#E§ Trichoderma spp. Fl [ i B
Phanerochaete chrysosporium 1R W AP, HERFE 7 d #IHE 1, FE#b 38 K 0 (15 & /K & ik 3 60%~70% ,
LHENE 42 d, o rp TR B 38 2R IR B i AR M 225K 55~60 Coly 4 d, HENE % 42 d BHEIE IR IR B, 35
R BERS R TR S, W BRI OR AR AE M R IR A F], pH 2,92, LS (EC)
B 1.27 mS-em™; ZWhfky, WM R ARV ERAIRAR, 325 H.
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Table 1 Design of experiment

S 0 0 1 5 LT G B R AT R R AR B AR R Frrr——

1 000 AT 500 mL-kg '+ 4210 £ 40 g-kg'™, rRAbE e o
JaiE 3 d, ZJIEHE 1 RS T AN R E AR e gk b B T1 0 100
BT, A, RAEEEMEMS, HiaR 2 0. — T2 20 80
H Ay AR AL B, 5 pH (E I S (BCME . LB zs 13 40 60
B OMALBREE . k2 BAGESALEE, B #ATF 75 C T 60 40
BT Z RS, Bt 1 mm 5, WEA L. 2A. & 15 80 20
B, AHP . MOMZE. WONBE. HORER . AT REEALGE 10 190 0
TR

TR . B 14~15 em, of AR fE@et:, MRATHG . TR ENLEMS RGN, T
150 mm x 132 mm fYAEZE AR B, AL 60 Y- AbBE, #A R R0 F o 180 d, 45N 4b B AL 55 4% B 1Y
—H, AR 180 d J5, F£ABBEALESE 10 bk, B vk, MoE ks . eiE . B, e R R
1.3 MEMEKRF*

FRAE . BALBRE . Rk, A AL B E R 2 2 B BRSO O ik . BURCT 3R 5 A 200
mL 5 T] (wo) ', ICR R wi, B 24 h J5IER iR w,, HRYT 4 hidR i w, &G 65 C
THET R AE R, DR ws, NIRRT A (g em™) =(wi—00)/200;5 AL BB (%) =(w,—
w4)x100%/200; 5T %5 Bl (%)= (w=w3) x100%/200 5 47 7K 25 Bl = G FL B B =1 =S B o

LA 2 E M 2 B B0 R o BERR RN A . FREEE 0.01 g HL P RO 43 SRR i Pk IS I AT
% Awthurium andraemum 15§55 Asplenium nidus B R G R MR . IR E . bR . iR
BRI RS 0~100 mm BRI GE , Bk e 00 56 50 2 1T 28 ek IO ot v 82, et 0k Ak A i) ARV ] 174 e i
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W2 Wim: SOPILTEATFERM K T6>TS>T4>T3I>T2>T1, T1~T6 4b ¥ 35EJF 25 % 4 0.31~0.38
grem™, A Ab T i B A I T 5 T SR 0 <<4.00 geem”, [AEF,  5ET2S E B A R T R TR R A e
F1o 4 b B I R AL R T6 <T5<T3<T4<<T2<<T1, Hv T1~T4 b B I i i FL B2 B 70.25%~
72.06% , $4 3k 5] — i BAR 5 5L TSR 709%~90%3 [ ', TS Fi1 T6 AL FE 4y 5 69.14%F1 67.36%, HEAK
FHAE L R . &AL B K FLBR B T6>T5 >T4>T3>T2>T1, T1~T6 4b F I i 55 /K FL B 7E
43.59%~54.65% , Fi/KLLBRIG A FI T RO K GEST3G I, iR B o R A 2 T R . & AL P I
ﬁ%ﬂ%ﬁ%<ﬁ<m<ﬂ<ﬂ<ﬂ,ﬁ$ﬂﬂ%iﬁﬁDﬁ%d&M@fﬂ HoHR % 5 T 209%~30%
JEENT, TS R T6 43500 16.91%F1 12.71% , FIK T X — w38 AL B AR T g 76 k55 i B2 A A Al
WA AR K AR PR E P i 8h

ZE AT R 5T A HOR AR K L B B el AR S HE T A0 R T g T 2 R, R AL AN
308 AL ) i 5 el K2 7 M IS 1 S o T v T T R, R TS RN T6 Ak 3R U A 2 R A E KL B
T ARV I A1, oA Ak B %) 40 B S 450k 1) 80 A 5 o R Y
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Table 2 Physical properties of the growing media

b 7 AT/ (grem™) S ALBRY % TR ALB % i ALBY %
T1 031 +£0.01 e 72.06 + 0.38 a 4359 £ 1.03 e 2824 + 0.78 a
T2 033 +0.01d 71.02 +0.28 b 48.13 £ 0.24 d 22.89 £ 0.69 b
T3 034 +0.11 ¢ 70.07 + 0.97 be 4894 + 1.44 cd 21.13 + 093 ¢
T4 035+0.10b 70.25 + 0.91 be 50.45 + 0.67 be 19.53 + 0.57 d
TS5 0.37 £ 0.00 a 69.14 + 0.86 b 5223 £091b 1691 + 091 e
T6 0.38 £ 0.01 a 67.36 + 0.45 d 54.65 £ 1.56 a 1271 = 1.10

LT - I3 9 50T B ) (2 22 5 1 3% (P<<0.05) .
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el Ak I 5 40 IS %) S ook i o P Ak 2 PR s e S 3 . AR 3 AT UL MEAE AR BT T2~T6 ik A ALk i
FOBO BT TLR), 6 Fpak e LBl TO<T5<T4<T3<T2<Tl, T6, TS5, T4, T3, T2 &
T1 A, 4 BIFFEAG 50.01%, 38.24%, 28.70%, 19.79%, 9.42%.,

HENEIE TR T2~T6 4b P pH (H¥ 8% & F TLHIR), 6 Rk s SR8 T6>T5>T4>T3>T2>Tl,
T6, TS, T4, T3, T2 5 T1 #HI, 4r%1FFE 2.09, 2.04, 1.67, 1.53, 1.15 4~Hifi, T2~T6 kb & pH
6.49~7.43, HfE FAREE 6.00~7.50 N

HENEBE BT T2~T6 4b g T 48 (EC) (B 1 % 5 T TL(X RO AL PR, 6 Rk 3G BL BT R 9 T6>T5>T4>
T3>T2>Tl, T6, T5, T4, T3, T2 5 T1 Akt 4 Jll & & 190.09% , 156.06% , 122.73% , 89.39% ,
43.94% , T2~T6 kb FHL % (EC) N 0.95~1.92 ms-cm™, HFEH WL K %4 5% (EC) i F 0.70~2.60
ms - cm™ V:J 1415

%%%ﬁmqﬁmﬂﬁﬂaﬂﬂmﬂéw HAOMTEEES, 2AMNEHIEMNEREDE,
BRI K T6>TS>T4>T3I>T2>T1, T6, TS, T4, T3, T2 5 T1 A1 k4 & % &t 45 504 9 #2 5
142.31%, 118.02%, 89.88%, 58.08%, 26.41%, 485t 7 40 B4 & 567.11%, 448.32%, 334.23%,
208.05%, 112.08%,

8 I T AR AN TO>TS>T4>T3>T2>TL, b T6, TS5, T4 5% T1 £ 5 8%, 454
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16.06%, 11.46%7F1 6.46% . T2 1 T3 W 5% T1 22 AN B2, 435145 3.01%F1 0.90% , HEJE 35t T2~
T6 Ab P A5 FH 50 B 44 W 3 v AT BE T AR 3, & A BT i Ar SO AR R — 3, 28 T6>TS5>T4>
T3>T2>T1, T6, TS, T4, T3, T2 5 T1 i kb, &% 8 5 & 40 504 938 &5 25.82%, 17.30%, 11.27%,
8.84%, 4.69% ; HACHR AR A EAY M HE B 36.12%, 19.91%, 14.48%, 11.63%, 4.98%.

R B LR ) B R A BRIy TO>TS>T4>T2>T3>T1, Hp T6, TS5, T4, T3 5% T1 5%
W, AR 54.82%, 38.41%, 27.36%, 18.73%, T2 S5XfM T1 Z R AW, #25 8.01%, AP &
BT T2~T6 Ab HE R FE R TR 43 50 B35 T XTI T Ab B, &S Ab RN TO6>T5>T4>T3>T2>Tl,
T6, TS5, T4, T3, T2 5 T1 ALk, G BE BT & 40 8050 i 4 /& 144.75% , 116.11%, 79.44% , 51.63%,
33.19%, ARy AR 5 189.00%, 149.72%, 101.89%, 56.43%, 34.41%,

ZE BRI OL,  BEIMR R 35 0 HE JIE %) 5 fm AR AR Rk 5% 5 o A ML o i 4 B, 4t BR S pH (AL S8 (EC)
XPHEEFT AU E LW, 2R M. A . R . R . SR BV VR TR o ARE HE A TS
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Table 3 Chemical properties of the growing media

W HYUR (g kg™ pH {f LR/ (ms-em™) R/ (gkg™) 2/ (g-ke™) 2/ (g-ke™)
Tl 38442 +9.77a 5.34 £ 0.08 d 0.66 + 0.04 f 7.61 +0.58 1.06 + 0.08 a 1.49 + 0.20 f
T2 34822 +7.08Db 6.49 + 0.10 ¢ 0.95 + 0.09 e 9.62 + 0.86 e 1.06 + 0.17 a 316 £ 0.17 e
T3 30835+ 7.55¢ 6.87 £ 0.15b 1.25 £0.05d 12.03 £ 0.72 d 1.18 + 0.16 a 459 £0.51d
T4  274.09 +9.35 d 7.01 £0.19 b 1.47 + 0.14 ¢ 14.45 + 0.53 ¢ 1.05 + 025 a 6.47 + 0.19 ¢
TS 23740 +3.15e 7.38 + 0.06 a 1.69 + 0.04 b 16.59 = 0.37 b 1.07 £ 0.05 a 817 £ 0.17 b
T6  192.20 + 13.69 f 743 + 0.14 a 1.92 + 0.16 a 18.44 + 049 a 1.13 + 0.17 a 994 + 0.97 a

¥ B (mg-kg™)

MR/ (mg-kg™)

ML/ (mg-kg™)

S/ (mg-kg™)

A (mg-kg™)

4%/ (mg-kg™)

T1 383.12 + 10.28 d  587.16 = 1234 ¢ 680.59 + 7.77 e 28.51 £ 0.56 d 85.61 + 1041 e 1249.41 + 86.67 f
T2 394.67 + 444 d 61472 + 7.17 d 71445 + 8.84 d 30.81 £ 0.96 d 114.02 £ 13.63d 167935+ 11349 ¢
T3 386.53 + 6.26 d 639.05 £ 5.94 ¢ 759.75 £ 7.18 ¢ 3385 +2.01 ¢ 129.81 + 17.44 d 1 954.40 = 60.80 d
T4 407.89 = 5.40 ¢ 65334 £ 11.34 ¢ 779.17 £ 11.28 ¢ 3631 + 0.83 ¢ 153.62 £ 16.25 ¢ 2 522.51 + 126.25 ¢
TS 427.03 £4.29 b 688.76 + 10.94 b 816.11 = 19.14 b 39.46 + 0.86 b 185.01 +£10.28 b 3 120.15 = 110.05 b
T6 444.64 £ 9.58 a 73875 £ 17.41 a 926.39 + 2393 a 4414 £ 272 a 209.53 + 944 a 3 610.85 £ 137.01 a

LT . 8 30 B ) A 22 57 35 (P<<0.05)

23 AEHKEBEERMEEREKRERKNZM

M TR T3, T4 A1 TS Ab PR #R ff 57 52 18 T T1 AL BR, 22 Rk W3, T2 F T6 4b ¥AE #k ff it
X T 22 RN 35, & PP ORk 5 2 AR AR B B i R TS>T4>T3>T2>T6>T1, TS, T4, T3,
T2 A1 T6 AXF T %5 B8 T1 AbBE, AR 6 543 0 32 5 51.18%, 11.91%, 10.75%, 7.51%7#11 7.34% .,

TR AR R RE Ry T3, T4 A1 TS AbRRYY B 2% @ T T1 AR B, T2 F1 Te b ¥Ax A &, HES AR
Rk B I R R B TS>T4>T3>T6>T2>T1, T5, T4, T3, T6 il T2 A%t F XFH& T1 &b
PR, AERERR A 4R 5.12%, 4.09%, 2.92%, 1.74%F1 0.87%.

B IE T T2~T6 MR IE ¥/ + T1 Ab B, R AR, MEEREZH N T4>T5>T3>T2>T6>
T1, T4, TS, T3, T2 I T6 4> H# %} HE T1 #255 43.08%, 31.72%, 30.59%, 20.24%71 19.80% .

HEAE L T T2~T6 MR R R i B0 = T T PR, =5k RE, MK SRE e BRI N
T4>T5>T3>T6>T2>T1, T4, T5, T3, T6, T2 4 Hl4 %t B T1 42 7 18.06% , 14.84% , 13.55%,
10.97%7%1 8.39%

ZE BRI, BRSSO HERE IS AR 2E T S SR R AR AR, X T2~TS b3 &, Rl U i i F
w, SEBRAYENRZ (R, ke, diE. PSRRI &, 1 1009% 254 RP T6 A2,
S B AR 3 o o R Ak ) 5 S RO AR 2E ) i 1 I AT R e T R AR R SR HENE B A K ERE SRR (R
3), BB AR A SRR B A RO SR e R S g R, i SRR AR U R GRS p T o I R O A AL B
FE LB R TR (K 2) o Hh HEAERE AL F T4 A1 TS SCR I &, BV I Bel Ak 2% 35 40 3 AR 60%~80%
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Figure 1 Effects of different treatments on the growth of Asplenium nidus
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Figure 2 Effects of different treatments on the growth of Anthurium andraeamum
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FIUT2 AR5 A T1 AR B, AR 6 0 443 0] 32 5 27.00%, 15.15%, 14.32%, 11.63%F1 8.69%.

HENEFE T T2~T6 Fl R AK = 35 d 3578 T T1 AL B, 45 FhoRk 5 2 I AE MR Ak = R I T4>TS>T3>T6>
T2>T1, T4, T5, T3, T6 1 T2 FiXF T X B& T1 AL BE, A #kWE &5 43 338 & 23.74%, 20.37%, 16.14%),
12.10%%1 6.01%

T4 Kb PR AR 0 50 2% 5 F T ACFE, i T2, T3, TS5 A1 T6 AbFRA W A, (HES A EE, Rk
SR F A TA>TS>TO>T3>T2>T1, T4, TS, T6, T3 1 T2 4 R4 % B T1 4255 13.05%, 4.81%,
2.72%, 2.62%%1 1.82%,

T4 F1 TS Wb HAE R 24 2 B2 5 F T1 A, 1 T2, T3 f1 T6 kb PR I A, (AL S AR ZE,
FE AR I 4 2 R A BRI T4>TS>T3>T6>T2>T1, T4, TS, T3, T6 Fl T2 43 B % 4f 8 T1 42 &
10.15%, 5.43%, 3.99%, 3.62%%12.17%,

ZE LRI, FE AR S HERE A ds infe i T 20 E AR 2R, 7E 20%~60% 0 [ B T2~T4 b3, R
WINPT, AEAYRENFR B ). ke diE . SRR RIS, 1 80%~100%%
FRBP T5~T6 AbEE, W H BLRRAG R 3 o o R A B %) 200 5 R AR 24 40 it 388 o [R) 6 T B 2 vl F [l AR R 5 4 HE E
U IR S AR B B S SR e R IR (3R 3), B AT IR A JE T AR N A 808 SR T R R B o R
AV B D) [ R T R S by S I R 17 L R R S ﬂ%fﬁ@ﬁﬁﬁmoﬁ$ﬁ%%ﬁm@UT4&
HE AR, RV bR 3 HE I AR 60% 3% A Je A, E TR . AR R L ek R I 3T o 4 Bk o i R
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el BRI 37 S A P VS 00 38 AP AR 355 25 O A AL o 3t 9 4, 4 v JE 0T pH (E R 2 8 (EC) , X 356 T 4
TWFELW, A . 2. WA . BUSEE . SR, S BB BURE IR R I o RO HE L I
R T

Gl bR 740 HE AR R R 2% 15 P T 5 SRR T, DASE R I S Ab B DL T4 F0 TS RO, BV i ] Ak
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