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WE: [ B8] KA BHRGEAE F W HRRE AR B Cosmos bipinnata F3& KR TATHE, S ILEMRGENE F
R FE . G5 ARAR, R BB PREGERE. [ FiE ] ¥ EARGACE F 3 I Ae R F 4 R B ARAR b AL ]
RS A EIER A [100% B ARLEACE F W30 (T o) 75% B GFAC B F- M 3ENEA25% Rk (To5). 50% B LA B F-4h 3
REA50% iR (Tso) 25% B ARZEALE F- 3 REAT5% R (Ths) 100% R (To)], Tioo A7 To HEA X, A Tk i 5 69 8
¥R, il BRACR R AR AR IS AR 09 BAL M R Al T 3 60 A R A8 AR, AP B B ARG B S e R R AR Bk e
HEAR, [BR] ABERGELEFWEIREBIERSEZERTAR. 28, 247, RAHEFEITRETSHK
(P<0.05), HERZAREET., RRAKE, BILME., @AILRABRBIRY, L P HRmLGA 50% (Ts) i, #H3FHh
FrBBACHE A IFA . 53T (To) ABYL, RAEBIE LRI (Tso) FIF A9 BAT H 3 LR R TRZH T 390.4%, 3 L3RFRE
RBHT 3222%, THHERERGT 145.6%, W THRTRERET 93.1%, %hEHREHT 1374%, LAHZREHT
109.0%, #R¥EZHT 95.7%., [## ] BHRGREF YR TAR S BRI A TR PHRE, L P 50% BHELE
F W REAS0% T H ARG BIE R BERRAFA . £ 54525
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Replacing peat with garden waste compost in Cosmos bipinnata cultivation

YIN Zexin, ZHANG Lu, BAI Yifan
(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] This study aims to explore the feasibility of using green waste compost as the Cosmos
bipinnata cultivation substrate instead of peat, so as to achieve the scientific, economic and effective utilization
of green waste and reduce the use of peat in flower cultivation. [Method] Green waste compost and peat were
prepared into 5 kinds of cultivation substrates according to different proportions [100% green waste compost
(T100), 75% green waste compost+25% peat (T75), 50% green waste compost+50% peat (Tsg), 25% green waste
compost+75% peat (T,5), and 100% peat (Ty)]. T, and T, were used as the control for the cultivation test of C.
bipinnata. By comparing the physical and chemical properties of different cultivation substrates and the growth
index of C. bipinnata, the cultivation substrate with the best proportion of garden waste compost and peat was
selected. [Result] Adding green waste compost could significantly increase the contents of total nitrogen, total
phosphorus, total potassium, available phosphorus, and available potassium in the cultivation
substrate(P<<0.05), and improve the bulk density, maximum water content, total porosity, aeration pores, and
acid-base environment of the cultivation substrate. The physical and chemical properties of the cultivation

substrate were the best when the addition ratio of green waste compost was 50%. Compared with the control
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(Ty), the fresh weight of aboveground parts, the dry weight of aboveground parts, the fresh weight of
underground parts, and the dry weight of underground parts in Ts, culture increased by 390.4%, 322.2%,
145.6%, and 93.1%, respectively. The plant height, the flower number, and the root length of C. bipinnata
increased by 137.4%, 109.0%, and 95.7% respectively. [Conclusion] Green waste compost can partially
replace peat for C. bipinnata cultivation, and the cultivation substrate composed of 50% green waste compost +
50% peat is the most favorable for the growth of C. bipinnata, which can better replace peat as the cultivation
substrate of C. bipinnata for garden greening. [Ch, 5 tab. 25 ref.]

Key words: green waste compost; peat; Cosmos bipinnata; cultivation substrate

Bl E TG R R, LTI R S AERG N, HE MR R A6 AR L BT ) U et SR Al H £330
YIV2, P AT AR TEIR, BRI AKUR . E I . R W Ts AR TRE, TR
Ph o5 R A S R G MBIR, IR EkiR =20 Rk, SRR A ERRRE . IMARIRERD
PRI EZEY, CAVRERN . RS LE Y T s A . FR5raim, HA BRI ARIK
TRACAE 1, T AR BV ER R . P45 SR 10% W8 47 . 10% B BRA A 80% (AR LL) bel phk
AL IR S HERE IR S WIE R 43558 Calendula officinalis #3530, "W ARIEE S5m0 7Y LK
el RER AL PR 37 W) HEAEAE Ry 2 01708 HY 5 Sedum lineare 3835, Hrp e MEEALIE F-YHERL | w8 A FIRD 1k
TR 6:4:1 B, TR A FETO b H A KR E i i 2 . eSOV g R 3. eV TR s i 60%~
80% I el kA R SR HENE , W DL I 3 4 B 202 Anthurium andraeanum S 8.5R Asplenium nidus /) EY)
i, RWIFE ARG AR 7 HERE T LAER 32 e A A 21 5 R 1 Bk 1 o

W34 Cosmos bipinnata 4§t Compositae fEH4), FHEEEH, #9H T RS, Bk
RERAL I ST HENE F T8 307 28 A 55 W 98 A0 R A R o AW 580 Bl bR Ak 2 34 AR A R sl o B G U
R AR B ag R 55 28 BT, I E 5 0 Bk 455 28 o pd BRAR R B At i 2 2B KR O, $R 9 MRS AL % 5590 M
NE AR i i 45 AR 3G S B p T A, DU A R AR G S T i e AR BC L, il AR SR AL A BB . &
. ARFIA .
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1.1 A

P g1 S Ak e (PFEE i IR Ue ) W T 3L MR MOl B A A BR A |l o A e MR fb 1 5540
HEREA LR IE T i AE D P HERE ) HIVE R HENCHT, KRERat b sy . A6 DR R BT A 4%
HAATRIL  40:18:1 BEATIR A, BSINIRER, P WHEICIR-G WAL (C/N) 2 25~30, BAKIF4ER &K
N 60%~70%, RIS mL-kg ' fAEYIER (FRIKAER Trichoderma koningii FEEf)FE V-4 Phanerochaete
chrysosporium I8&Y)), KRR SYHERUR AL 1 m*, & 1 m AOMER, 7EMERR e f2dh, BW 3 d Bl
HeIFAMFEIK 5. HEAL 28 28 d BN E A CTE AR R, MEIRC S8 22

1.2 Ak

1.2.1 &KE&t AT 2021 4F 6—10 H 7RI iR MO BHE By A PR A wlE = i Wl k7. e
SAALIE, HAAEIERE S IREE . KRR NLE 1, £1 RBE

122 #H3AAGHE SMOHRIR AR IR Table 1 Experimental design
SRR 0.1% MEZH R REIETE, B MRS ANIFIAEFECHE (R BAEL)

4957 JE F 4 12 A 180 mmx 160 mm Y 38 K416 71 (L3 PRl R4 D FE A % VA%

L T AR RS, [RIA RAE ARG JE B i . Tioo 100 0

123 #RIEE ok BUTURL 0 A % 3 44 R 7 Tos 75 25
AR B WAL B, B VR B T 30 30

20 dJi5, 76 B A IR 35— B W BT A 4 T 4 is 23 ”

ISR BAAT 5 BhAS RS R R A SRS
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51Kk ARIEIIE 1 RGEK 1R, DIRIERE Y A KT K A, A B it AR — 20, 3RE 100 d
Jei, W RERR DT 4 AR BRIk R U S5, R I 4 B AR T R K Pk T, 00 JH i
i3I

124 #H3FAREAAAMN T BIFETNAE ., BRE/KE .. SFLBEFEILBAE 4 P38 s
FRZ2 B IRAEND ( lae . RBESET pH, R (BEC). &R . 2. &8 BUSUH A E e &
7 AR S PR S A H A B il . e, BRI A KT R IE I A T K Z A ARk, AT
FEM SRR R 1:10, ZERIZIEY 10 min IE 085, W@ U8 pH A1 EC; A& 7RI A B R Al ik
AR E G /I A . SR, R LR E BB E 2R, R 752 506t
FHIE 48, R FP640 KIECRE TN E 40 s A A IR S NP2, FHEAPT L kil 5 R0
2 ORI, BRI E

125 kA A RGN E S KRR 0.01 g A HL T FERR I FIAL T 5 A9 ik 107 48 1L 3843 o o A
MRS B . ] 0~100 om 8RR 5 46 2 PR S5 % T 28 U6 J0r 3 Ok A v e RS R R  E T I
BGMLER B AR A BEAE ARG 5 1 SRR 0 48 1 2= 50

12,6 &L R Office 2016 HAFFATE R AL, R H SPSS 6.1 Geit 7 M (4317 B 1 &= 2543
M7 (one-way ANOVA) FIZ & L (P<<0.05).

2 RGN

2.1 AEFIEERMEER

2.1 & WME2AAL PEE RAARSEACE FF Y HERL BT & 70 LG8, R R R 3R A R Wi 5
Hr, T AbFEATERK, FHAMAIE R B (P<0.05); T)AbMAETEER/, 5HAAREE R ¥
(P<<0.05). ABAD %" 45 H . RIFIT A HAE A FE N <040 grem™, HAZIT 040 g-em™ BF AL, A
Ub, BR Tygo AbFRAN, HohAbFEAGHR 3G IR A I FRIGE P . Horp, T, A0 P2 5 0 32300 FRAR(E

R2 AEBBEERYIEMSR

Table 2 Physical properties of different cultivation substrates
Wb /(g em”) BOREKE/% BALBE/% ESILBY% || A BEA(grem™) BKEIKE/% SALBRE/%  BSALEY%

Tigo 0.41£0.03a 82.67+0.17a 84.11+0.31a 23.16+0.16a| Tos 0.33+£0.02d 84.33+0.27b  87.51+0.29 bc 17.88+0.11 ¢
T;s  0.39+0.02b 83.06+0.21 ab 85.32+0.25 ab 20.55£0.24 b|| Ty 0.31+£0.03 e 85.95+0.23b 88.93+0.28c  15.40+0.17d

Tso  037+0.05c 83.41x020b 86.78£021b 19.79+0.19b| HAHME  <0.40”  70.00~85.00"% 70.00~90.00"* 15.00~30.00""
Ve PIYMEEbRUERE (n=5) . [RIFIARIR)/ NG 3R ) b B R 22 5 2 (P<0.05)

2,12 mKRAEKE WME2 WAL MG MRS - PHERC BT & LE BRGNS TRIR 3 JE T e K B /K i
WA, Horp, Ty AP KRS KERE, 5 T bH2ER BE (P<0.05); T, 4Bl K&K ERIK,
5 Togn Tys Fl To 40T 25 57 52 (P<<0.05). [ Ty AbFRAN, LA A P AY H5c A5 /K H 44 Ab - B AR 6L o 31 [
UL BERS R T I B B KR, AR R AR R IRILE B A K SR

2.1.3 EIUME  HR 2 A A ARG E SN BT & LRI, AN TRI AR T L R
. Hid, ToAbBREFLBRE R K, 5 T, Tys Al Tso AEBE2E 5 B2 (P<0.05); T,o0 AL B FLERH/DN,
5 Tso. Tos M To AbH2E 53 53 (P<<0.05), JIra AbFRISAFA BRAR I T (1) R FL B EE BRI, 1 il 4 el ke
TR F ) HERE A o EL I3, AS Rk B 3 R il SALBR B Wi T i o Hoh, T 2B RFLBR K, 5 HA
AP E S (P<<0.05); To IRV SSLER A/, 5 HAMAN I 2Z 5 B 3 (P<<0.05), FrA AL 345K 51 5
o3 AL B A AR R

22 AEHBERLEER

22.1 pH &3 n[H. BEE RARSALR FEYHEAL AT 5 He I, AR B R pH 28w . Hod,
Tioo AL B (9 pH 5 K, 5 HAh A ¥ 2% 5 18 35 (P<<0.05); Ty b3 Ky pH &L/, 5 H b 4b 3 25 5 W 2%
(P<<0.05). HIL, T F Ty ALFEHE HBRARIE RN, AL PR pH SEAF G AR P X BR 08 13K .
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&3 ARBBERUFER
Table 3 Chemical properties of different cultivated substrates
b pH EC/(mS-ecm™) 2% /g-kg") &B(grke)  8/(grke)  HRBE/(mg kg R/ (mg kg™
To0 6.64+0.04 a 3.51+0.01 a 35.6+0.7 a 10.9+£0.6 a 13.240.1a 14342 a 8 873+67 a
Tss 6.51+£0.06 b 2.47+0.10 b 29.1+#1.2 b 8.6+0.2 b 9.8£0.7b 1312 b 6 967+54 b
Tso 6.42+0.09 ¢ 1.67+0.05 ¢ 22.3+0.6 ¢ 6.1£0.4 ¢ 7202 ¢ 1172 ¢ 505356 ¢
Tys 6.37+0.03 d 0.89+0.02 d 15.6+0.8 d 3.4+0.1d 4.1£0.4d 103+1d 3136+38d
Ty 6.26+0.07 e 0.39+0.03 ¢ 7.7£0.2 e 0.2£0.0 e 0.3+£0.0 e 86+l e 1218+20 e
HAM  520~6.50"1  0.75~3.491

VLWL I (ERHERE (n=5). [RIBIAIR/ING Bl 7R AN [ Ah 2R ) 22 57 1. 25 (P<<0.05)

222 EC W#E3I A BEEFEAMRSEILEFEYHEAL AT &5 L8, R R 3R BEC Bl M . i,
Tyoo AL PR EC F K, 5 HABANBE2E R B2 (P<<0.05); T, B9 EC f/hh, 5 HAb AN 2 5 8 3 (P<<0.05).
I, BR Tygo Fl To ZbFHAN, JLAMIERT ) EC ¥14b T HARFER Y,
223 Ao BmEas MEI M. BEE RRSALE FYHEIC I G e EE i, AR ER A, £
B A SRR A BT R W . e, T AbFRSY (A 2. 2. AR
RO B Ay B, HHMAN IS B B3 (P<<0.05); T, AbFRFRAY (A . 2. 8. HAEE R
B B AR, A2 R B (P<<0.05),
23 FAREZEERMENFEVENTIT

M 4T[0 5 Ty AFRAHIG, Tioo Tys. Tso Fl Tos AbFRUEHTAG Y b0 6E B it . 1 5 5 K M T 74 i
Fist . TR BRI (P<0.05), M, Tso AbBRPEHTAG Y [ ER&E i | T i S R e . T
Wit , To AbBREAR, ULHH Tso AbBEXT I W45 E AR RACR I . 5 To bBEAHLL, Tso Ab3Hh 5
T T BT S NS TR . TR R S T 390.4% . 322.2% . 145.6% F193.1%.

=
ZE0

R4 AREBBERN KT FEYERZN

Table 4 Effects of different cultivation substrates on the biomass of C. bipinnata

1 R b 5 R
Qb3 oS
i Ji /g FtE/g R/ g FhitE/g fif i e /g Fia/g /g Fi/g
Tioo 9.77+£0.13d  0.61+0.03 d 1.96+0.07d  0.42+0.05d Tos 16.59+0.07b  0.93+0.04 b 2.37£0.11b  0.51£0.04 b
Tss 12.01£0.19 ¢ 0.72+0.07 ¢ 2.11£0.13 ¢ 0.47+0.06 ¢ Ty 6.48+0.11e¢  0.36+£0.08 ¢ 1.60£0.24 ¢  0.29+0.02 ¢
Tso 31.78+0.21a 1.52+0.10a 3.93+0.06a 0.56+0.02 a

VLWL I (EERIEZE (n=5) [RIBIAIR/ING )R 7s A [ Ab 2R ) 22 57 .25 (P<<0.05)

24 AREFEER K EKIERA

& SAH: 5 ToABAHI, Tio. Tys. Tso Al Tos ALFRPIT SR = . AE 2= BORAR K 34 2 25 38
(P<<0.05). HH, Tso AbBRPE TSGR R . FEABAMR K i, T b 2E, il Tso AbHLRENS (2 i
WA R AR AL T, RSB M. 5 Ty AHAHEL, T APRARE . FEAREURIARK 430 $E =
T 137.43%. 108.99% Fil 95.69%

RS AEBBERMNEEHEEKERNRIN

Table 5 Effects of different cultivation substrates on growth Indexes of C. bipinnata

Qb FfRi/em WIS TS i /em it P /em P/ SIS A /em
Tioo 69.40+£8.77 d 4.00£1.00 ¢ 15.70+1.26 d Tos 117.89+9.93 b 6.00£1.00 b 24.44+2210b
Tos 84.34+8.41 ¢ 5.33+0.67 b 19.55+1.03 ¢ Ty 60.46+7.64 ¢ 3.67+0.67 ¢ 13.45+1.17 ¢
Tso 143.55+10.12 a 7.67+0.67 a 26.32+1.78 a

UL PREARIEZE (0=5). [RIFIARR)/ING FAEFRR N R A2 E] 2 5 .35 (P<<0.05)
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3.2 EWREE F Y HERE X B I B R AL M R 20

b1 5 0T 0 Ak M o S e T R O )RR B R B AR R R A e U ARSI SR M vh S A R
5, BE . PRI TR AR IR SR . BEIRER S vV RSl SRR MRERAL IR S HENE (%) pH A EC Y& F
Ye0, PRI, Bl P ARER A0 e HE AR AR R L A £ 55, 5T pH AT EC Wiz i FH i o 4 AR Eg b 1% 57
YRR S I R L =75% B, BRI pH O HFRAVE R, AR TREYAERMET . RHEFEFEEE
tFad @m0 pH SREAREE . k. BESFEFRA A RE, MIMBRIREE R P AR & i SRS E S
HERE AN LB R 100% BF, B2 FEEEE EC i, *HEY A K= EMEIER. 2R hidmn EC &%
FOL T B E S E TAHYAR R B, T SAE P W OK 53 RS SR R XER [RIR, bRk
FRIE ST HERE v & K S =, v LA R A A KR A A i HAS AU IR IR (B, FR4 e
PR PR S TR, A A A AR KB L, A RRHA E T AR aR AR S HERE B AR e e 1
fE
33 EHFULEFYHETESEERKOZMm

ZEA O HTAT N EIARERAL IR 72 HERE (RS N BE NS B 5 A HE D T 28 AR W A B AR R A K, sk
AERE, DI g 0 107 2 O 5 1

Tos. Tso Ml Tos AEBEAR REIE PR AN AL, MROKMRIEYESR, FR0EE, REW Mg 4 KR atE By
Yy FE R B TR0 o (HIE, Tos AIRALIEEEST pH i THAHVO R, 2l 0 3 AR A8 00 3 20 i i
AF T 307 3 b 3R A R 3R A ), e, T AEERIE A bR . AR E. AR KA BALT
Tso 1 Tys A0FR . [RIE, Rk 3 56 0T v A 55 4 I bk 4 Bt o el AR o 100 12 5 A S o b 45 3 i -5
K, 5 Tos ALFRAH I, Tso ALFRARSHE BB %00 B i /0 B0 e, T RB R O 3 A K ma ok, AR T
A A R A R AR DA AR A v L {1 10 i A A R

Tioo GRS A FHEFRICE, (HAELE pH Al EC 30 m M AT ERAY I, 1 & 9 pH AL
A AR S B T (CD) . BB 7 (K AR AR 257 (NO3) S LB i mel, b & ity A+
B, BRI L, SR R B R AT SR Y EC S REARAE Y B K BB 0 AT 5 | R B 1
B, SRR KA ED BRI A E SRR PO A KM, AR TR . KL,
Tioo ABEPEHT A MR R . TR MR R B ECT Tys. Ty M Tos K03

To AR 3G T HA I B A S FLBFE LR, RS MU 4 i R A KSR UL R APl <k, (BAEERE
BN EC BARM IR, 5/ E 2 P BRI R SRR, AR T B R AR R 0 e 1 By
EC 2 S8 AR T BN B, AR T 0 0 48 28 W i i AL R4 S5 1 n L I ank Hr 4 0K
FHEP IAh, Ty AR B BT FR 40 BT it o045 o IR T LA AR B, AR 30 S0 4 1l b 308 4 ke 8 4
YRR AERD, FHIL, Ty TRk . a8, MEAAEY R, HEERT T,
Tys. Tso Al To5 AbFE

4 i

TR 7% H s I e el Rt Ak R 35 W HE B ) AR 55 3L, mT ARSI L B #5 A0 FR B A B, R IR R A
# . AL . pH A EC. {HFEMRERAL IR FE W HENE 5 e % AR > 75% & SEGRE IL A H . pH Al
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