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Effects of Green Waste Compost and Cow Manure Organic Fertilizer on the Emergence Rate
of Calendula of ficinalis
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Abstract: In order to screen out a new nursery substrate for the seedling breeding of Calendula o f ficinalis ,
to reduce or completely replace peat,and to increase the application of green waste compost in the field of
soilless cultivation,in this study,peat (TO0,with 10% perlite++10% vermiculite as a control),green waste
compost and cow manure organic fertilizer were used as the main substrates. Under the condition of con-
stant volume of perlite and vermiculite, the nursery substrate was prepared according to V (green waste
compost) : V (cow manure organic fertilizer)=4 : 0 (T1),3:1 (T2),2:2 (T3),1:3 (T4) and 0 : 4
(T5) for growing seedlings of C. of ficinalis. The study was carried out by indoor laboratory index deter-
mination and greenhouse seedling test. The differences of physical and chemical properties of different
nursery substrates and their effects on seedling emergence were studied by measuring and analyzing the 9
indexes of six nursery substrates,such as bulk density, total porosity,water holding porosity,aeration po-
rosity,pH value,electric conductivity,total nitrogen,available phosphorus and available potassium. The ex-

periment lasted for 15 days. It was showed that the seedling emergence rate was promoted by different
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nursery substrate in the order of T1>T3>T2>T4>T5>T0,indicating that the green waste compost and

cow manure organic fertilizer could replace peat as nursery substrate for the seedling breeding of C. o f fici-

nalis. The study showed that T1 (10% perlite+10% vermiculite+80% green waste compost) was most

suitable for the germination of C. of ficinalis, the seedling emergence rate was 81. 7% ; followed by T3

(10% perlite+10% vermiculite +-40% green waste compost +40% cow manure organic fertilizer) , the

seedling emergence rate was 73. 3%.

Key words: Calendula of ficinalis; green waste compost; cow manure organic fertilizer; nursery substrate;

emergence rate
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AR T d BHE 1O WK (AR K
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Table 1 The experimental design table
N TR T LS SRR R A R AR R L/ 260

3 T 44 R fi ik -

Bis Lo 2] A B2 35 1 HE N A FA PR e s
iRE 4 1 T1 10 10 80 0 0
B4 2 T2 10 10 60 20 0
e 3 T3 10 10 40 40 0
I 4 T4 10 10 20 60 0
4 5 T5 10 10 0 80 0
X B To 10 10 0 0 80

1.2.3 #HAA%FE FHKXET 2016 49 J 15 BT E - B pH (. B

HIFth., e r5 e T&Eah, 54
FEJT T 12 004 355 Bl BRRL R 2T R T
T 0.5 cm &b, RS R BT GRS . RERD R A ET KA
WATRL B 2 d Bg 1 UK, i i o DR R R L A S 15
d i gk, BrE o B Ak HAD 5 51 5 A%
B PR i R R — 2

1.2.4 &z

W R/ Y% = (15 d N 2yl 0/ 4 300 56 R B0
X100
1.2.5 HGEARBACKE RN E  F R
FRAEAERCHI AT 17, WEF R AR. A
FLBRRE K LI Ll S AL B pH A 5 6 (EC
B 4 N P AR K 45 9 M E15 .

BT B B A S ALBREE L RE K
FLBR AN S LB AE 4 A9 HLE B FS b R A 0k
A E L BURF 2R A 200 mL 3£ 7] (W0) i,
sk BT WL 29 24 h fFidsg i W2, B8R0+
4 hadsg i W3, i Ja7E 65°C ML 2 fH ¢ B it .
e Wi, HRAE (g cm ) =(W1—W0)/
200, BALBRREE (%) = (W2—W4) /200X 100 % , il <,
LB (%) =(W2—W3) X100/200, 5K FLER (%) =
SALBRE —m S ALBE . BA T 3 MEA

TR (ECH) .4 Nk P sl sl K 45 5 AL 2g ik
R AR 2 2% it B Oy vk R AT I s B R A AR
3. pH A pH400 By /K 82 X pH 3l
JE 5 HL SR (EC{ED il ] EC400 Bk B A i 232/
TDS/$h FE TR 5 4 A R HIEL IR kD g 5 3
2P XA 0.5 mol « L' NaHCO, &M E; #ak K
K NH, OAc 242, kA6 kI 2

1.2.6 HEARZ 2 AEELH  RH SPSS
16. 0Lk }z Microsoft Office Excel 2013 #§ i kb ¥ %%
PE AT B 43

2 HER54M

BEERNYEMR

TP R A B T R N R o O R [ A
FLFOE MM B AR 2 — ., WL T E R
{14 0y B JUE 76 G S AT R O 19 3 03 K M R DR K DR AT
fil 7+ [R) S B ) W 356 S5 6ot b 1 1 SR A S e
WF T 3R W] 30 A% K M4 PR K DR IR 6B g i 1Y) 25 T
R TR RZE . — Bkl R B ERMNAE
9 0.30~0.75 g« cm *, MALBREE N 70% ~90%,
Hoim S LB 5 5026 ~60% , KK FLBE & 20 % ~
30 %500

2.1
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Table 2 Physical properties of nursery substrate
Qb3 HHE/(g+om?) SALBRE /% K ALBR/ % A ALBR %
To . 3125(0.0016) (a) 87.93(1.09 (D 58.29(0. 43) (D) 29.64(0.70) (e)
T1 . 3308(0.0009) (b) 82.65(0.76) (e) 56.02(0.62) (e) 26.63(1.09) (D)
T2 .3572(0.0023) () 78.38(1.28)(d) 53.71€0.90) (d) 24.67(0.90) ()
T3 . 3816(0.0010) (d) 74.26(1.40) (o) 50.56(0.74) (o) 23.7000.73) ()
T4 . 3793(0.0045) (d) 69.05(1.67)(b) 47.10(1.05) (b) 21.95(0.96) (b
TS . 4367(0.0031) (e) 60.12(1.15) (a) 42.03(0.39) (a) 18.09(0. 88) (a)
R .30~0. 75019 70~90L2 50~ 6oL 20~30020]
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=>T4>T2>T1>T0,T0~T5 kb 3 i %5 & i
F£0.3125~0.436 7 g+ cm L A FIE AT
il .
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29.64 %, 7F — M L R B B 2k R K AL BR 5026 ~
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Table 3 Chemical properties of nursery substrate

b pH EC{H/(ms* cm 1) 4 N/(g+ kg™ ") 5k P/(mg « kg™ D) Ak K/(mg » kg™!)
To 6.21€0.025)a 0.264(0.027)a 8.11(0.83)a 0.08(0.01)a 0.15€0.01)a
T1 8.24(0.040)0b 3.727(0.124)e 19.30€0.80)b 1591.11(80.59)b 16 999.76(34.61)b
T2 8.90(0.03D)¢ 3.856(0.178)e 17.83(0.86)b 1978.20(31.33)¢c 19 000.20(36.16)¢
T3 9.45(0.097)d 2.480(0.053)d 21.33(0.38)c¢ 2 295.26(11.61)d 25 000. 89(34. 26)d
T4 8.87(0.068)¢ 2.143(0.074)c¢ 23.38(1.15)d 2 591.67(71.86)e 28 500. 33(39. 13){
T5 8.82(0.105)¢ 1.190(0.061)b 24.44(1.32)d 2 818.83(31.34)f 27 999.44(35.72)e
fTEERIE 5.2~6. 5017 <0, 5022
2.2.1 pHA/E JEFTAYRRGLE BT S0y FWN. AR EC EEE H 0. 264~3. 856
AREFEA, WM pHE R R, —BLL5.2~6.5  msecem ', HAARH K T2>T1>T3>T4>T5>

SR H 1 5 A W 6 R T R B SR A SRl

TO, P BR T T1.T2 AbFAN, H 4y b 2 & 25 T

23 A0 MR R I 0 HERE R 4= 36 LA FE A B
FEJTAY 2 I R MR & B S N S pH
AW A3 pH (M AR Rl T3>T2>T4>
T5>T1>To, H To 4B E pH {4 (6. 21) 753
H pH{AEEHE N, T1~T5 43 pH {6 GE [k 8. 21
~9.45) ¥ th FAR N

2.2.2 WHFEEC/H) HFFRECH) MR

I R R Y i HL R R A A KO
EC {H K, FE B ) 00 8 7 AN 2 S AR ME 2 45 4 1
AKGEC &, T B8 2 18 B £h F IR 3 ) 4 i 2k
K, M. Abad" 35 H BAE IE R 9 EC fH<C0. 5 ms
e em ', A, Garcia™ 2 | Ay P AR B R A EC (H
TN TE 0. 75~3.49 ms + o HIER 3 AL,
M%#%ﬁ%ﬁ¢fﬁm%¢ﬁ (RSP RESE
J A RE 23 i G N F W R EC A, H A Ak
JE 74 AT 1 S o L 481 %) v R R A EC

) EC HIE MM E N . B, TO 4By 7 1l 2
it EC {6 AT GBS AR AR T a2 2 Fh T & .
2.2.3 Fnga® HIER 3 AT BE RO S HE AL A
A HUIEAE 9 8 0 T Y I M A 4
BOME WAL 4 NHRL P sk K &, Fik
TO b FEAY4 N P AL K & 7 B LT T1
~T5 Jb 3R, [m] B el AR 5 40 HE JIE v 5% 43 3% 5 AT BB
T AR 25 DT . PR 1 Bl o 5 o el b 02 5 4 HE I L
B 4T BRI A= 2548 HLAE L B T B T 3 R
OB s el W < E

25 AT e bR S HE I N AR 2 PILAE o e
PEICE (40 Ca, Mg, K ) FIa] e 38| TR ok
$3 T1~T5 &b ¥Ry pH {E A EC A&, 1T REA
FITRFE R, (HRERHEARZ - EHRENRE
;haikfﬂﬁﬂﬁ%#ﬁmﬂ@ﬁﬁmmi%
KLY, HoFh T REAE — 2 £ W al 09 & F & 2E
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P, T1~T5 4b B XF 4 35 28 Fl 1 07 & (14 52 i 75 25
B e N E RN E RIEAT 0. R b AR 5
Yy HENE A0 A 2 A AUIE TG Y B B B BT b S A B Y
oo AR IR & R PR R B A AT
EFR TS EARSKERT SRS HESR%
Fh i RAS G SR T AN A Be
SE B A B B AR .
2.3 £=FHEE

MHREMEREETR SN EERIRZ
— R R AR O Al T R R R A
23 [H) IR BT N [R) 366 o 174 B Ak I 22 7 4 2 i 43 (i)
PR EE 7K 43 28 R0 3R 0 A SR A R A2 Ak s DTG X A
W & PR AR R A AT, A R R
Jp T1>T3>T2>TA>T5>T0, W& M4 P4s R
A, TO AbFEE T1 AbPE A W22 5%, 5 T2~T5
WHIC W 2R TI~T5 AEEE R EEER.
5 T0 ZbFEAH L . T1~T5 AbBEXS 4 345 B 244 12
HEVEFE L T Ab BEX 4 2588 i 800 S b, i
ik 81, 7% W E T3 4B, Y 25k 73. 3%

25 LRI Bl B 7 HE A N A 2 AT LA Y e
R & R4 TR RE =B R, BEL
{510 4% T el R 2 77 4 A R o) 4 25 44 A0 8 RUR T A
XFF T1~T5 4B, &5 B a8 i el AR % 5 4 e &
7 5T Y AL BT R A 3 AR R RR A L O HLOAR
BT b S A RS A AT S e N 4 354 L T EL
s HA —E W B EE O, AT E pH 29 8.2 H
FrAb R Y R HE T R Gk 806, Bk, T
~T5 4b 35 v B o el AR %2 53 9 HE NS 5 o Lo 491 %) 1=
Sy REAR EIH GRS, M TOo 4b 3 T
Yk B by pH (S H L H 2 EC MR % 1K,
FE T on] R 55 43 b IR R 4 AR K
It TO AbBE Y 1 R e . Ir DAL 78 R IE & 1 3
SERBRAL B PR K B FERE T 0 2 R R I A
AT O ARAR T 2R T E" .

F4 AALESSHHHEE
Table 4 The emergence rate of Calendula of ficinalis with

different treatments

4k 3 A0 HINE 04

TO 60 45.0(17.28)a
T1 60 81.7(13.70)b
T2 60 66.7(5.89ab
T3 60 73.3(18.07)ab
T4 60 65.0(12.36)ab
T5 60 60.0(6.97)ab

3 it

ABFFEAEBINE BR o A A R B (5% 5 7
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Jo L H 2R AL R K LB Ll A AL pH
B S (EC i) .4 Nk P A K 4 9 4
Febr, [FBFES R 15 d 424 E KL,
FEANTR] L AL B 4 35 4 1 i R, DROR A SRR .
1) el bR 740 HE A A 2R 26 B AR08 e FHAE 4 35
RN E YR DIl il DR S I /X = it
[i] 5 REL AR I BE T o (HLR: B B WA el A 5 P MEJIE L
B 14 T B RS I A= 26 HLAE LB B R T
A8 B KM 2R R AR A LIS AR N L ) =
60 %0 i o T 1 3 0T L B R R A 25 IK TR ARV
2) 3R FH el A 52 35 9 e IR AN A= 250 HLAE AR R 3 1 3
AE & W N E B AL B pH BV EC {E IR0 & &
3 IAIGAF ) 6 Bl W] Ab BT P BE T A 2 48 1 Hh i R
R E/IMEK A T1>T3>T2>T4>T5>T0, nf
T, WA 740 3 A 0 2R 25 MILAE 35 0] 43 B AR U
KA TR EN, B T1~T5 dh P45 0
R T TO 3. X &4 h AR ER. K
BT ARBECI0% B Bk A + 10 %0 1% 47 + 80 %% bl Ak I
TP HERL) 1 4 354 i ROR S A A e 8 T Rk
81. 7% s Hoyk 2 T3 A FR (10U B HR & + 10 %15 47 +
40 %6 FE WA 254 AR 440 %6 2R 36 HLAE) & 1Y T R 3k
73.3%,
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