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Growth of Pelargonium zonale and Calendula officinalis when utilizing

green waste compost as a peat substitute

WEI Le, LI Suyan, LI Yan, GONG Xiaogiang, SUN Xiangyang

(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: To examine the possibility of using green waste compost (GWC) as a growing substrate component
for geranium (Pelargonium zonale) and calendula (Calendula officinalis), five growing substrates were pre-
pared by mixing modified GWC and peat at the volume rates of 0% and 100% (control), 25% and 75%, 50%
and 50%, 75% and 25%, and 100% and 0%. In the first experiment, geranium and calendula seeds were
sowed in each substrate and seedlings were quantified after 35 days of cultivation. The experiment was con-
ducted as completely random block design with 4 replicates. In the second experiment, geranium and calendula
seedlings were grown in each medium and were quantified after six months of cultivation. The experiment was
also conducted as completely random block design but with 20 replicates. At the end of the experiment, 9
plants in the same size were randomly selected from each treatment. Results showed that an increase of the
GWC percentage in the growing substrate resulted in an increase (P<<0.05)in bulk density but an decreasing
trend in total pore space, aeration porosity, and water-holding porosity. In addition, the increased ratio of GWC
in the growing substrates induced an increase (P<<0.05)in pH and electrical conductivity values as well as the
contents of macro-and micro-elements. In the first experiment, Geranium seedlings grown in the 100% peat
compost-based substrate had lower quality than seedlings grown in the control medium(100% peat); even a low
proportion of 25% GWC caused damage to the seedlings. Calendula seedlings grown in substrates containing
25%-50% GWC displayed equal quality to the control medium (100% peat). The second experiment showed
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that the addition of GWC in the growing substrate (P <<0.05)greatly increased the shoot dry weight, plant
height, stem diameter, and leaf surface of geranium and calendula, as well as the root weight and number of
flowers per plant of calendula. Thus, a green waste compost could partly replace peat in substrates as a
seedling growth material for calendula, and it could also be used for geranium and calendula cultivation. [ Ch,
5 tab. 15 ref.]

Key words: horticulture; green waste compost; peat; Pelargonium zonale; Calendula officinalis

UTAER, Bl ST A A TE v ) A% T v Y DR e, Bl bR A Al I S ) A BT CRE D RV 0 )
WREAE ST . FEFHEETY) . b Bh o AR AR A Y 7 AR R ORBOR N AR g Ak By 3 R SR
obe, BRI BT PR G el R SRR IR 98 rh AR D Bt 0O AR BRI e
md R E R, SRMe ARG A i A B, KB TP R 3l T IR . 10 9/ 2 A A PR B[R] L, ALt
At AR R AR D ARG R 3 ) 2 HE NS A B S RE A8 AR e A R AE SR B AR T . sk B
SRS MR SR HEAE AR S S RAT A Calathea rotundifola *Fasciata® B AREERT, &Il B AL 50%k
Ry ZEMEEE S WF I MR FE Y HE AR RS IR R T 2 Bk A nthurium: anaraeanum FIZ1 3 Asplenium nidus 4%,
B, RIUAT 3 5 60%~80%F1 60% (1 U6 #ic 5 K 8 55 i 5 [ MO T HENE FHF B 15 5 Portulaca oler-
acea, EZH Petunia hybrida FIE W B Coleus blumei WAL B F, KA B 50% e 7% . 2B/ 26 7 HF
G BRI AR S5 40y i | S A T 38 3 AR R ¢ AR T UK Brassica oleracea, #E Lactuca sativa, PG#i Cu-
curbita pepo var. ovifera B 1HACH LR, KEIE Pelargonium zonale fl4: 3544 Calendula officinalis 236 5 TH
R OLAESY, AEEEH, WK, WG oRE R, RIETIZ . LG R I 2 3 e U kA S AR B Ak
BT, XA T ST FE R PR B BT I o A S0 Bl BRI T340 M I 7 5 5 0 380 90 o vp A Oy SR A2 26 R 4 2%
BGIARIG HEIT, NI PR 2R b O 5 P T 7= it AR 08 e FAE 2 ol A 5t Rk 5 66 o vy T e o

1 MEE7&*

1.1 i

At HE N AR U8 T b 5 T 5 PH X AR SR AL R S i A b, SRR 2013 AEdb 5T A 2Rl sk Ak
FRA T AR BB BT ) . FEY IS R B PSS o K SRR FE W R R R B R ORLAR 1~2 em, FRAS
By HE IS AL B AR FE 8545k 48.0 m x 4.0 m x 2.5 m B HEAEAG . HEAR R GG UR A B A L (C/N) & 25, &
IKFEL) 60% , AN T r [ 5 A 4 AR DR B B O 1 B A B - B Phanerochaete chrysospo-
rium, N FTRT, R TR S E A AW BUR (PDA) 5 G 85 32 B CRINMBEAR ), 7E 28 °C, 170 r-min™ 4% 5#
PRG3R BY RIS 7 d, ZJ5H 20 mL-kg™ 80 TR, HEACHI R 50 d, F& 7 d BidE 1k, %
ASHENE 5 R 5 K B A 60%~70%

R e P22 HE 1 i Qe ok, T T U et A3 BR A A
12 REHR

IR T 2013 4F 9 H £ 2014 4 4 A 7Edbat i dUMBHEL B A B2 v i B N 247 o b Rs o R 25 2%
A28, L S FIL AR . 100% U8 ik (X BRZL ), T5%e i +25% 2% AL JE 574 (25GWC) , 50% 7 7+
S0%LAIE 579 (SOGWC) , 25% e Hic+T5%Lf ALK 5549 (T5SGWC) ,  100%L% A6 1K 54 (100GWC)

BRI 5 B ER T AR REA T2 SR SRR R T, PR R AR R G 25 A8 B R TG TP (LK
Ko BRI AR, T8 4K, HBFEEBAEE TRE D, HIRER 18~28 C, MR E N
70%~80%, FfEH T HAKGH T, M2 d Pk 1k, BANSBEAME. =58 5 35 do 5545 ol
ELVTEbR . e ONEE TR MBI Y i ) . A 3 OR s i) . ZZEARONFrEr Sl &) . #F
Bl SR O, FHZER K Ve R R B BT, B 4l I 59 70 o AR 5 kb By, i AEEAR 75 CHL R E
SE M EAR TR E SR TR A, B E 2 AU RAL B 2 S I AR I A A

FARIES . TR AL P B B R B — B R AZE M & R4 A W B 3] 14 em x 10 em {19 ¥R E 4
L AR EERT, #4200 - AbF . K ACFURBEE IR G S — 80, PSR . B s Ry
H20%MEZ 2 1 SF R 1000 f5)5 1 RIS 1k, X5 R 6 4~ H, a0 45 o i D A$ A~ Ak 2 il #1126 L



BIBEHSH B IR PEARERE S 3R AL A ¢ 1T T 0% A2 T 4 i 49 Bk % 851

O BRAEHEATINAE o SR 5 b iR AR [R] 04 5 725 0 5 A8 400 1) 11 35 4 1 o
Hb, X REAR R A SR i R RL, X iR A S A e AR AR L AR
1.3 MEMEKRFIE
SRR E . SALBE
fif = L R I
1.4 HELER X
IR I5 K R B Microsoft Office Excel 2003 i1 SPSS 18.0 54 &b P 4% {4 14

2 #HREik

21 AEAERMWEMER

M 1 Aar L. 100GWC Ak F A 22 2 0f IRAL A B A0 2 A5 LA B, BSR4 PR 5 9 LU 1) 9 385 in ke 5 5 o 1Y
AEREHEM(P<0.05) . Fr A SEFH A HATE ABAD 451052 ) i) BRATDEE B3 Bl N (<<0.4 g-em™) o B AL
BRERE L LB BE AR K L B BE XS B R ey, I BE SR AL B S (9 18 i eI o %) B ZH R 25GWC
Ak B B AL B BE AL T R ARV LN (>85%) , M A PR S L B RE AR T FEAE Y L ™. BOOTAT 451V 4 iy
HAGUHE o 9 30 AL B TR 25 0 209%0~30% , T A AL BRI AL BUE T & X —ARifE. SOGWC, 75GWC

w,ORT R, e E2EHAE. I’
. AT BORAEER

AALBREE L Rk AL B EE A9 I 5 2 B3R /N S O 1 o SR Al A P LS I

5 2o M2 B IR

AT 100GWC b1k FLILIE % (6 T 40 B I 25GWC L (P<0.05), [R5 B 1R K .
x®1 AEERNMEMSR
Table 1  Physical properties of the different growing substrates
R EE A/ (g-em™) RALBREE % WAL % FEK LB %
POpIEE;l 0.11e 90.04 a 22.60 a 2.09 a
25GWC 0.15d 86.60 b 2213 a 1.90 a
50GWC 0.19 ¢ 83.28 ¢ 20.77 a 1.54 b
75GWC 0.24 b 80.12 d 20.21 a 1.22 ¢
100GWC 027 a 79.59 d 20.73 a 1.04 ¢
FHARUJE Jo <04 >85 20~30
YL [ BAS [] 3 307 B AR 26 22 7 L 3 (P<<0.05)
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Table 2 Chemical properties of the different growing substrates

. W, BB AU(ge BR(ge B/(ge B5/(ge BE/(ge BM/(ge BR/(mge i/ (mge BF/(mg- 4/ (mg-

HEEE pH fH

(dS-m™) (g-kg") kg kg") kg kg)  kg')  kgh) gh gh gh g™h)
X HE A 621 e 026e 66598 a 741 d1.01 b 142e 2364c¢ 236a 1.39¢ 1175¢ 274b  657d 12.8 d
25GWC 736d 059d 591.12ab 12.60d 1.20ab 541d 3320b 240a 1.87b 2683b 30.7b 140.6 ¢ 279 ¢
50GWC 772c¢ 084c 475.04bc 1542c¢1.26a 756 ¢ 7774a 233a 224ab 3219a 363ab 1685bc 39.6 b
75GWC 782b 1.16b 44693 c¢ 17.36b 1.26 a 884 b 79.02a 239a 258a 3390 a 36.0ab 186.8 ab 44.6 ab
100GWC 8.05a 140a 42130c 1893 al.16ab 9.68a 79.54a 238a 2.63a 3515a 454a 2022a 485a
HAEVEE 5.3~6.5 <05 >800
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Table 3 Effect of different growing substrates on seed germination and the growth of geranium and calendula

Y RIEAERT KRR/ MR TRUR/ (g bk MRTBUR/ (g BkT) BRI /mm 2 HA#/mm e

papiE:| 94.44 a 0.18 a 0.024 a 82.26 a 329 a 39a
25GWC 94.44 a 0.13 b 0.015 b 71.75 b 3.06 b 3.8 ab
KL 50GWC 89.58 ab 0.09 ¢ 0.013 be 55.81 ¢ 282 ¢ 3.4 be
75GWC 82.64 b 0.06 d 0.011 ¢ 41.85d 247 d 29 ¢
100GWC 65.28 ¢ 0.03 e 0.005 d 29.99 e 211 e 2.3 d
) IR 20 84.38 a 0.10 a 0.019 a 11590 a 3.10 ab 53a
25GWC 87.85 a 0.10 a 0.019 a 11493 a 322 a 54 a
4% S0GWC 9375 a 0.09 ab 0.017 ab 112.85 a 3.14 ab 5.1a
75GWC 89.24 a 0.07 b 0.015 be 101.11 b 2.83 ab 45b
100GWC 89.93 a 0.06 ¢ 0.012 ¢ 9441 b 2.55b 39¢
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Table 4  Effects of different growing substrates on the growth of geranium plants

BIERT M LE TR (g k) TR/ (g bk Fkii/em 25 H f%/mm - I A em? TERL
X R 2H 16.79 d 1.56 b 36.89 ¢ 112 b 758 ¢ 1.7 a
25GWC 3330 a 1.62 b 49.11 b 135 a 1269 ab 19 a
50GWC 31.10 ab 1.84 b 54.89 a 13.7 a 1430 a 1.6 a
75GWC 28.87 be 1.98 ab 54.88 a 135 a 1 360 ab 1.4 a
100GWC 26.06 ¢ 233 a 50.33 b 132 a 1130 b 1.8 a

PLHT . RSN I 3 307 B 22 5 135 (P<<0.05)
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Table 5 Effects of different substrates on the growth of calendula plants

RHIETT B T RUR (g- k) R R/ (g 8k MRRi/em EEAR/mm o WFEB/em®  fE/mm B B

) IR 20 6.94 c 1.75 b 2378 ¢ 6.7 b 531¢ 642 b 17.7 ¢ 2.6 a
25GWC 20.21 a 2.18 a 30.94 b 103 a 875 b 69.1 ab 487a 22a
50GWC 18.06 ab 228 a 3328 a 10.1 a 940 ab 732 a 457 ab 2.1 a
75GWC 17.64 b 242 a 3251 a 103 a 980 ab 67.2ab  420ab 27 a
100GWC 1791 b 217 a 32.68 a 10.0 a 1063 a 68.6 ab 37.3b 20a
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