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Table 1 Description of the test material
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Table 2 Different matrix ratios
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Fig. 1 Effects of different substrate ratios on the growth traits of four ornamental grass container seedlings
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Fig. 2 Effects of different substrate ratios on the leaves of four ornamental grass container seedlings
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Table 3 Effects of different substrates on photosynthetic pigments of four ornamental grass container seedlings

[iEL7/R LB E g GE:l RS A b FR M4 % a/b
1 2.87+0.05° 0.34-+0.01° 2.19+0.02"
2 2.04+0.07 0.2240.01° 2.2140.04"
A AR A0 A T 3 2.43+0. 22" 0.26+0.03" 2.25+0. 03"
P. virgatum ‘ Lanji’ 4 2.2840. 05" 0.2640.01° 2.2140.02"
5 2.08+0. 16 0.20-+0.02° 2.17+0.01°
6 2.3940.11° 0.254+0.01° 2.1940.02"
1 1.2340.06" 0.12-+0.01° 2.01+0.02°
2 0.89-0. 04" 0.07-+0.01° 1.8140.03°
HRB B 3 0.904-0. 03" 0.08+0" 1.8840.04
P. alopecuroides * Wucai’ 4 0.724+0.02° 0.06+0.01 1.7340. 03¢
5 0.80-+0.01° 0.06+0" 1.8040. 02¢
6 0.8940.02" 0.0940.01° 1.9040. 02"
1 2.0270. 03" 0.21+0° 2.3940.05°
2 1.3040. 06" 0.12-+0.01° 2.17+0.07
TR I 25 T 3 1.54+0. 03¢ 0.14+0.01° 2.2640.01"
A. yunnanensis ‘ Prairie Blue’ 4 1.51+0.08° 0.1540.02" 2.1740.11¢
5 1.6340.03" 0.15+0.01° 2.3040.02"
6 1.5240. 04¢ 0.14+0.01° 2.22+0. 04"
1 1.1640.01° 0.12+0° 0.7740.02°
2 0.81+0. 03 0.07-0.01¢ 0.45+0. 04
Bk B 5 3 0.9640.03" 0.104£0.01° 0.624-0. 04"
C. forficula 4 0.8340. 05 0.08=+0.01° 0.49+0. 04
5 1.1040. 05 0.1140.01° 0.67+0.07"
6 0.85+0.02° 0. 080 0.48+0.02¢
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Fig. 3 Effects of different substrate ratios on the biomass of four ornamental grass container seedlings
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Table 4 Membership function values of four ornamental grass container seedlings under different substrate

T W) Fh 2 E=pigd i Zia T Hey

0.794 1

0.194 6

W A A Bl =311 0.410 4

P. virgatum ‘ Lanji’ W g =211 0.431 3

R B =2:1 0.324 5

HgcEA B E=1:1:1 0.566 2

0.769 1

0.433 4

HRAR R EijifEl =311 0.142 6

P. alopecuroides ‘ Wucai’ Rg A =2:1 0.582 2

R B HAE=2:1 0.226 5

B IEA B RE=1:1:1 0.509 3

0.636 2

0.323 6

T PR T R e =301 0.399 5

A. yunnanensis ‘ Prairie Blue’ B WA =211 0.741 1

TR B AE=2:1 0.424 4

R MR B R =111 0. 549 3

0.406 4

0.317 6

BKE g pdl =311 0.402 5

C. forficula g g =2:1 0.681 1

TR Bk E=2:1 0.488 3

R EA B A =1:1:1 0.603 2

) TR P T, R X Tt SR L 5 DL A O B B e R M A DG B fib b 3 Ji DA AT B R A R R Y BB DT R T LA i

GO B AR RE T & B R IR A, R RO R A S R T A
Al 5 35 i 4 FPODL B R Ay AR Y SR — O T g A2 A X HEE TR TG M A R 2 W W R

BB B T R A S AL AR T I 4 Rl OUL B AR AR Y
A, I — 7 T R] RE R W R R AR T R 2 RO
MU BLJST , 3 28 73 18 4 A5 A LB AR R 2
Mﬁ'ﬁﬁiﬂ‘TﬁéEft““o
I LI J5E A R A S ke 1 AR O A AR
PR 38 5 %A 04 F ) AR R A R R B
M aR R W N ORI R a/b R AW
BEAT 65 AR A0 2@ 5, S R T AR D B kA
P SRR SO0 A AR 0 i B AR AR bR . AEAR B
FEH, A FiOULEL R A A () 5 o A BT I A I A A
A58 A — B, TR R A R A B A KA, B W]
AN () AR 08 B0 58 1) 0 15 AN [ o T T I JE
W R QA0 A R A, LA 3 UL B Y I R )RR AE A5
BEAL BN KA W S ARITIEIR A B, KR AR
R A 4 PP E RIS R M S P R E R R T H

FNFLJEE - R 4 R a/bTER IR (BB =211
AR RN, R R B R AE R 08 1 =2 1 AR R i
3 a/b i/ EKE FAE R+ FR IR =2 1 B
poEABHRAE=111 3 MM T ER AR E ., W
BARM 4R a/b KSR S = NEY, - REA
B A TR T U B X TL R kB C B 3 AT L
ﬁs‘?ﬁzé@%‘#zxﬁmﬁ%%ﬁ%%@%%ﬁi,%‘%%ﬂﬂ#ﬂﬁ
T A8 AT 2 73 WL B 25 4 B A A 7 A

é;bmE@i%gmﬁﬁﬂ%ﬁ{t%ﬁ*ﬂ%‘—ﬁ@ﬁhﬁ%
Z /D E B AR AR T BKE R R R R
R T A O 2P K 3 U B R 2 A B A 0] E Rk
WA =2: 10T A ERB B EAKE, 5 TER
%“‘”Xﬂﬁﬂﬂﬁ 5 AF ) 0 T 1) R B G L — B, H

A BE A R M A =2: TRYSE RS LR, LR AL
B J3E R 2K LR 2 A BRAE TS LN FR K FLE g



188 GRASSLAND AND TURF (2024)

Vol. 44 No. 6

S, R LA R PR B R B O A 58 AR R K L ik
A, 4l B R (1 T L B R AR e ARG, K A T g s
SR A P AR T R R AR A K SR
W4T, AT IR A 36 B O K M A 1 08 4 LB PR
STEZ 37 eI [ Sl R SN 7 A S O i
HERE ) W

WE B — (T8 bR IS B8 M 0 b S AR B 1 2R K
ARBL T Ry 7 B R o M A 2 A MR A
PR EAT 255 43 BT S R BOER R TE 22 48 AR I E 1Y
SEah b XA HEAT RO LE A IR I k2
AT G T8 Ao S A LB RS A B AR R AR AR
FIA Y HE AR AT 255 20 BT AR Y 0 A R T o
FOR AR R BB =1 1 1 R AL B, O R
JFE L AT 3 5 R e R B A < MR A =20 1 b B, R A 0
TR K B A SRR R A =2 1408, T
B W) R R G B A 5 gk b ) JE
M 25 R 5 IR B S BR A 7 b R e AR ]
AR e R TR A R BOR A R AR A 2R

A 5 A e A A B R R IR A B R
=1:1: 1AL HUO 85 IR FE 00, TR AR e | et i i 9 0
RN K U T B R R s M =20 1 R T
HEAT AR AR B G IR

T DF

Bk

(1] Bl e . W R e AL BE b i b I SRk [T ). T
Ar AR, 2020,48(16) : 168—172.

[2] Wolfe J, Zajicek J M. Are Ornamental Grasses Acceptable
Alternatives For Low Maintenance Landscapes?[J]. Jour-
nal of Environment Horticulture, 1998(4) : 911.

[3]  ZFEWes, oo 3C, IR, 4 | JE BT L4 me 0 MR 25 7 1 AR
K Bt A He vk i R i [T]. V6 B Ol K 2 2 (R R
%) ,2023,43(5):15—22.

(4] XUBF . A )8 5o FE B A < 2 & 2R 3R 52 i 9 5%
[D]. M6 40 & K, 2022,

(5] 20, 2Aik , A3l 25 . R[] 6 S T LL Xk 48 76 1 7 4105
BARROCR R [T]. HR 5 5, 2023,43(1):92—99.

(6] BRAI, A7 4% 3 TS . R I 6 AU T T8 8 38 ok 1) 2
HHSCRIT] Ak T A2 %4k, 2015,31(11) : 236 —242.

(7] FEUERE B R T8, 55 AN ) JE AL Jy o 4R 42 4 ST R
AR EZ I [T]. V4 RE MOl 2 4 (AR B L 2018, 38

[9]

[10]

[11]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(1):1-09.

LR RN R Y R S B NP R Y RA e N )
S L3, ARAu Ak K 242 4], 2018, 46(9) : 26 — 30.
TG 28 BT, L6 A L b b O [R] S 50 B A 4))
AR A IS W B ey A LT ] I BE 5T, 2017, 37(2)
242—248.

PRAE R, 2 [ 22, Ao A 45 O [a] il 28 06 J3T TiE FU X I B
I 2 TG M Al AR R R A B R R s [T ] b RIS,
2021,34(6):64—67.

Zhang P, Zhang G, Shang X. Effect of Different Peat Sub-
stitute Substrates on the Growth and Quality of Seedlings
of Handroanthuschrysanthus (Jacq. ) SO Grose[J]. For-
ests, Basel: Mdpi, 2022,13(10) : 1626.

Salles J S,Lima A HF D, Costa E, e al. Papaya seedling
production under different shading levels and substrate
compositions [J]. EngenhariaAgricola, 2019, 39 (6) :
698—706.
FENIR B SO N T AR B ORI S UL B B A
BOMA RS [T] AR e R o Al 2011, 26 (01) -
172—176.
KRB BERR  BR A5 AF L U X T e R R R o e
A HUBRIE Y& A [T]. ROk 23, 2013, 22(2)
38—46.
AT, B SO SR/ AR L A Rt DR AR R AR L
BOGEUR A A S B R AT S )] R AR AR, 2009, 17
(1):10—16.
Wt s b 75 4545 IR T YR JTT X 2R 5 AR R B
AL G B AR R [T, JL TR 2, 2022(19)
61—68.
KRB OB BB S PR PR B R T M R
R A i K e 2 [T ], vh [ R4, 2012,
34(2):58—64.
P, R0 | P BOR R R ARE TS LT). M5 A
SRBEIRHFST,2014(3) :89—90.
RS, B g R, O AF L R AR R 3 AN ) 2 R A )
MR R J5 ik [T] PRk S 4R, 2019, 28 (1) ¢
97—104.
X g Ae L TURP G F) AR R B0 Jm WL BT Y T 1 1R W 5
[D]. % AR AR K2, 2009.
W/ 22, BB SR A LT R 3 X AN [ T 4 At
T A K R A i p e [T ] REP AT 5E , 2018, 38
(1):81—90.
i T A ) A2 T 66 T A A T R X R Al o A K K



a4 ol B 5 O BE 2024 4F 189

FHIEM[T]. KILE3E,2014(18) : 60— 64. [2024—11—22]. http://kns. cnki. net/kems/detail/

[23] XA, X2, 5% . T3 B R XHEY LK K 46.1068. S. 20231208. 1405. 004. html.

T BB R OF T R [T]. AR db k22 4, 2016, 31(S1) [33] AR . =ik o o) i 5 2R AR L™ B LR R Y R T
421—425. [D]. B & . pE AL 2B, 2018.

[24] Gomah, Hala H Ahmed, Mohamed M M Abdalla, ez al. [34] /. AS ) 3k Bt O b B 0k o o 28 I A K1Y 5%
Utilization of some organic wastes as growing media for [D]. B AF FERl K%, 2022,
lettuce (Lactuca sativa L.) plants [J]. Journal of Plant [35] ¥IF . MfER % —, 5% . L4 pH (E X 77 24 31 K
Nutrition, 2020,43(13al6). FOGA R MR BON s & ik i sEma [T ], Wb 24k,

[25]  JSHATF . AN )3 T i Lo B MO AL X BH £ A 35 7 48 R O 174 2020,40(9) : 1566 —1573.

LD ). MR AR AR R 5, 2022. [36] HeHE . MFMANTEHARMHRID]. FL: 7k

[26] FE R . H OGRS BT i E 2 Ak 7Kk I8 R 09 #F 5 K2, 2014.

[D]. & - P9 4k e bR K2, 2019. [37]  Fifh, BR M /NG, 45 . A Ta) B 60 LG )< BH O B S 4

[27] /NI BESCZE Wy 28 5 RERO BTl R A SR I AR K mAER AR g [T]. b E AR A= AR L 2021, 37(29)
FIEAZE R [T]. Hoih 24, 2010,18(4) : 598—602. 47—55.

(28] EHF,RITHT, 70 RGR, 5 . LA 5 o B [ X o (381  ZBHE, o, B IR, 45 . DU ol el bAoA g 0T 36 T 4 2 38
B4 AR RORRR K B s A [T ). RE R HEOK 24, 2023, 7 Rt i PR T ). dE Oy 2, 2020(6) : 76— 84.
42(11):40—48. [39]  BRZO6. /RSB IR E O VN4 i 5 s [T ]

[29] #L—mi. Zeffim AR BN, 55 . 3L T3 N H i S B A A 3%, 2015, 28(6) : 26— 28.

4 LR ARl B S 1 B R L [T ], B Rl KRR [40]  Fo2i8 Bime /AW, A5 . A TR B 0 b % 4 i %14 2%
2023,42(6) :147—153. T A A B2 R [T ], B mOMOlk 222 4 CH AR B2 RO

[30] B, o /INBR A5 25 45 WL B 0 104 R 50 M 50 R el iz 2024,48(4) :184—190.

FLT]. P E R4, 2015,31(19) : 135— 143, (411 VR BRAS 5K, &8 L AN IR TG LG 5T % O A4 s il R 14

(311 Z=UBH 8905 1L, AR . A [] o % e o 1 AT 20 5% 1 7% FRG AR m (7], de )y b 2, 2023(22) :52—59.
R 3 B A Ky sgma [T, #pF, 2019, 38(8) : 16— 20. [42] %, EU, HR4k AR 45 . LT SR R B0k 1 T 22 S

[32] R, S AL 45 A [) B 5T A A= I 45 550 % 1 BB g A VR [T]0 8 b A&k 22 4, 2020, 29 (1) -
b KRR FT A A AR 9 52w [J/OL). 4 F R & F 117—126.

Screening of the optimal substrate ratio of container
seedlings of four ornamental grasses

ZHU Xuan"?, TENG Wen-jun',DONG Shuang-hui'*,DING Guo-chang’,ZHANG

Hui', YUE Yue-sen', TENG Ke', WEN Hai-feng', FAN Xi-feng', WU Ju-ying"
(1. Institute of Grassland ,Flowers and Ecology, Beijing Academy of Agriculture and Forestry Sciences ,Key Labo-
ratory of Urban Agriculture (North China) ,Ministry of Agriculture and Rural Affairs, Beijing 100097 , China;
2. College of Landscape Architecture and Art,Fujian Agriculture and Forestry University , Fujian 350002, China)

Abstract: [ Objective] The objective of this study is to provide a scientific basis for the industrialization and stan-
dardization of container seedlings of four ornamental grasses. [ Method] Panicum virgatum ‘Lanji’ , P. alopecuroides
‘Wucai’ , Andropogon yunnanensis‘ Prairie Blue’ and Carex forficula were selected as the test materials. The effects

of different substrate ratios on the growth of four ornamental grass container seedlings were studied by using grass
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charcoal, garden soil, vermiculite and perlite as materials, and the optimal substrate ratios of the four ornamental grass
container seedlings were screened out by comprehensive analysis by membership function method. [Result] The
plant height, crown width and tillering number of P. virgatum ‘Lanji’ , P. alopecuroides‘ Wucai’ and A. yunnanensis
‘Prairie Blue’ were the highest under peat, followed by peat: vermiculite=2: 1, and the growth traits of C. forficula
were the best under peat: vermiculite=2: 1 treatment. The leaf length and width of the four ornamental grasses were
not completely consistent under different substrate treatments, and the difference in leaf thickness was not significant.
The contents of chlorophyll and carotenoids in the four ornamental grasses under the peat—treated treatment were
higher than those in the other treatments. Chlorophyll a/b was the lowest in the mixed matrix, and the photosynthetic
capacity was strong. The container seedlings of three ornamental grasses, namely C. forficula, P. alopecuroides‘ Wu-
cai’ and A. yunnanensis ‘Prairie Blue’ , could reach a high level of biomass under the peat: vermiculite = 2: 1 treat-
ment. [ Conclusion] Based on the comprehensive analysis of the membership function method and the consideration
of economic cost, this experiment recommended the treatment of peat: vermiculite: perlite=1: 1: 1 for P. virgatum
‘Lanji’ ,and A. yunnanensis ‘ Prairie Blue’, P. alopecuroides ‘ Wucai’ and C. forficula can be cultivated in a peat: ver-
miculite = 2:1 substrate ratio.

Key words: ornamental grasses; matrix ratio; container seedling
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