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Effects of Different Substrates on the Growth of Three Ggroundcover Plants in Container

SHANG Kan-kan,HU Yong-hong,QIN Jun”
(Shanghai Chenshan Botanical Garden ,Shanghai 201602 ,China)

Abstract: A four-factor and three-level orthogonal experiment was carried out to study the growth respon-
ses of three groundcover plants to substrates with different combinations of coconut leaflets, humus,yellow
soil and perlite. The results showed 9 substrates significantly improved the physical and chemical character-
istics of soil and mostly achieved the ideal cultivation substrates. Abundant nutrients with higher levels of
organic matter,total nitrogen and available phosphorus were founded in T5,T3 and T7 container. Effects of
cultivated substrate on the growth index and biomass accumulation of three ground cover plants were dif-
ferent significantly,and the aboveground biomass and underground biomass were the highest at T5 contain-
er. The comprehensive evaluation results showed that Verbena hybrida ,and Euonymus japonicus ‘micro-
phylla’ grew best in T5 container,and Ophiopogon japonicus var. nana grew best on T9 and T3 container.
Therefore, the ideal substrate for culturing V. hybrida and E. japonicus ‘microphylla’ was 4 cm-length co-
conut leaflet: humus:yellow soil with a proportion of 1 3 6 ¢ 4; for O. japonicus var. nana,the formula was
4 cm-length coconut leaflets * humus ¢ yellow soil ¢ perlite with a proportion of 1 : 9 ¢ 4 : 3 or 6 cm-length
coconut leaflets: humus:yellow soil with a proportion of 1: 9 2 2,

Key words: soil physical and chemical characteristics; humus; root system; biomass
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Table 1 Physical and chemical characteristics of raw materials

for combined substrate

L J55E + il BYE
T4/ (kg » m™?) 0.20 1.03 0.11
AT/ (kg » m™?) 0.72 1.58 0.52
BILBRE/ % 66. 40 50. 06 93.2
BRFEKE/% 92.03 51.00 42. 00
KA 1.01 5.03 /
pH 6.20 8.20 7.40
TR/ (mS+ em ) 2. 40 7.00 0.07
FHLR/ (g« kg™ 834. 60 45. 90 /
LH /(g kgD 18.50 2.40 /
A/ (g - kg D) 0.97 0.06 /
AR/ (g - kg™ D) 7.74 0.15 /

£2 RBHFERMERAF

Table 2 Factors and levels of orthogonal experiment

RS
K AR B )i 58 + (O o DB kE
/em /By /By /1
1 2 3 0
2 4 6 2 1.5
3 6 9 4 3

£33 HBAERHLEERER

Table 3 Treatments for experimental scheme

¥ A2 BERL CH+ DBz
Jem /By /By /1y
1 2 3 0 0
2 2 6 2 1.5
3 2 9 4 3
4 4 3 2 3
o) 4 6 4 0
6 4 9 0 1.5
7 6 3 4 1.5
8 6 6 0 3
9 6 9 2 0

1.3 MEFHE

SR FH RO 5 3 0 5 AR P A2 K 60 dJE I BR
1R TR R A A A ARG b R R AR L DU 8
3% A 3 R A8 R

A PR AL S AR DU A2 27 AH 0 R R AR L AR
SRR L B KRR & R PR U186 pHLEC B2k H]
0L AR i 2k s A ML SR ) B R Ak v s R EUR M
L2 T 5 AL SR A B L 7 s AR SR T &
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LATEM IR = (X, X, X5 - X)VEX100%
K X, N R AR I 50 B s K O $8 4k

i,
2 HRGA
2.1 AEBEERNEL MR

AR T 32 5 20 A B ERAR bR DL 2 4 Ak L i) B A
RS W E (P<0.05), 9 4B, 25 535 [l
0.16~0.46 kg « m *, L T7 /N, Ik TS5 Fil T3,
SFLBREE Y5 B A 64, 35%0 ~87. 81%, L T3 &k, H

WA T7 f T2, fi KO£ K BB R 65, 459 ~
82.26%, Lk T7 fe R Hk Sy T5 1 T3, /KA H i
H91.19~2. 86, L4 T3 /. Hoik Sy T7 i1 T2, pH
FRl6. 12~6. 98, #47E 7 LR L LA T5 fe/h Hik oy T7 F
T9, ML FREEHR 1.73~2.85 mS » em ', L T9 H
KH W R T1 AN TS5, 4 HLIT & &3 [ 268, 73 ~
852.05 g« kg 'L DL TS fc kK Hk oy T4 1 T7, 2R
SO 7.04~16.97 g« kg ' DL TS Hemn. kR
T3 f1 T7. %W & & 30 B 158,21~ 528. 77 g »
kg ' DL TS S HCh T3 Fi T7,
2.2 AEREERMEREKNZ

K 2ANAE B AN TR R AR
K BEAHEEAKBUL =FEMRFZEKER
B HE A [ AR AR 35 25 5 (R 5, P<C0..05), X
TR AR B4y, T3 X 56 Lo B BB R/ N TP 1Y
P AR K S e B K 43 I Ry 4. 75 AN 5. 75 em; T6
Xof 6 22 4% 1) ek MR A K B2 i i W L 3K 6. 75 em, X
TR RAER, LB N TP R E LR KA
K513 %) T4, T5 Al T B8 H K, ok 4 5k
T7.T9 f1 T2,

x4 TRABRBFERMEUER

Table 4 Physicaland chemical characteristics of substrates with different proportions

pm PR BARE RRRAR oo LEE AR =y A
/(kg + m™?) /% /% /(mSecm™ ') /(gekeg ) /(gekeg ) /(g-ekg D
T1 0. 49a 64. 35d 65. 45d 2. 86a 6.98a 2. 64ab 268. 73e 7.35¢ 158. 21e
T2 0.27c¢ 82.31ab 78.01b 1. 34d 6.91a 2.37b 418.56d 9.39b 390. 37¢
T3 0.22cd 87.81a 82. 26ab 1.19d 6.95a 1. 98¢ 745.79b 14. 79a 483. 46ab
T4 0.37b 80. 79ab 71.52¢ 1. 46cd 6.93a 1. 96¢ 840. 45a 6.77c 285.15d
T5 0. 20cd 79. 84b 83. 43ab 1. 60cd 6.12b 2.36b 852.05a 16.97a 528.77a
T6 0.39b 71.97c¢ 70. 86¢ 1.76¢ 6.32b 1. 85cd 408.11d 8. 36¢ 357. 74c
T7 0.16d 85.91a 86. 05a 1. 31d 6.19b 1.73d 814. 58a 14.17a 435.58b
T8 0. 46a 80. 38ab 71. 24c 2.05b 6.97a 1.97¢ 287.63e 7.04c 251.17d
T9 0. 38b 65. 54d 69. 20cd 2.07b 6.26b 2.85a 533. 04c 11.51b 459. 63b
T AN T B 308 22 53 3 (P<<0. 05) . F [l
£S5 AREFBERS 3 Fhith &9 #E 6k E KON
Table 5 Effects of different substrates on plant growth of 3 undercover plants
L4 AR S
b3
/A A /em B/ em A /em TN/ cm A /em
T1 3.50ab 22. 35abed 4. 18bcd 6.00d 5. 25bc 11. 43¢
T2 3.00b 21.55bed 4. 50bc 6.90cd 5.75b 14. 23ab
T3 4.75a 19. 35¢cd 5.75a 9. 33abc 5. 00bc 11. 53¢
T4 3.50ab 27.30a 3.50cd 7.58¢cd 5. 13bc 12. 45bc
T5 3. 25ab 22. 68abced 4. 25bed 11. 28a 5. 38bc 11. 98bc
T6 2.50b 23. 40abc 3. 25de 7.95bed 6. 75a 13. 13abce
T7 2.50b 25.65ab 5.00ab 8. 13bed 4.45¢cd 11. 98bc
T8 2.00b 24. 23abc 3. 25de 8. 68bc 4.63cd 13. 30abc
T9 2.75b 17.70d 2. 38e 10. 33ab 3.88d 14. 83a

2.3 AEBIBERNEREYEN I
A 2 A AR S B /N TR R 22 & 1Y

b HBR A W 2 B R R R R 2 S I 2 (R

6.P<C0.05) . FEEFS Y AV B HEZ WA —.
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HHRERERSNE T4, T5 fl T9 b, Xf =2
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T6, H A 439 M 2. 02.4. 75 F1 0. 70,
2.4 ERBEUMEREEYEKHIXER
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KRRGEIRWAR 7, w8 GALBE e KFRK &

KA S /N TP B PR A KR A OG b A
HAMKIR S 2 5 3 SO OG OC &R L AL B A i
RIFKBEHZERFEEMLLR, AR5 LLME
G HR B S O O O AR L T A5 6 2 A& B M T A
Py 5 R IEAROCOC A . AL WE 5 /N TP BUAR I
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Table 6 Effect of different substrates on plant biomass of 3 undercover plants

g /it LR EFE A
pise)
-/ g RS/ g SEAR M /g TR/ g SEAR L M EH /g T/ g AR
T1 6. 19bcd 3.91ab 1.58 14. 66a 3.38b 4,34 3. 49bcd 7.67b 0.46
T2 5. 43de 3.55b 1.53 11. 60c 3.03b 3.83 4. 00ab 6. 53bc 0.61
T3 6. 45bc 3.43b 1.88 11.79¢ 2.94b 4.01 4.11a 8.75a 0.47
T4 7.00b 4. 46a 1.57 12. 22be 3.13b 3. 90 3. 32cd 6.53bc 0.51
T5 8.09a 4.01ab 2.02 13.42b 4.61a 2.91 3.07d 6. 34c 0.48
T6 4. 57cf 3.74b 1.22 13. 26b 2.79b 4,75 3. 69abc 5.26d 0.70
T7 4. 24f 2.75¢ 1.54 8. 48d 2.72b 3.12 3. 05d 5. 46d 0.56
T8 5. 60cd 3.47b 1.61 11.00c 4.43a 2.48 3. 61abed 5.41d 0.67
T9 7.02b 4. 05ab 1.73 8. 25d 2.95b 2. 80 3. 95ab 9. 35a 0.42
7 HREEREAERSEVERKBRNBAXXER
Table 7 Relationship between substrate characteristics and plant growth index
B Hek ar 2 R sy pH ek IR AR
[i9;3 oK
ELE HEHK —0.15 0.13 0.05 —0.24 0.28 0.35 0.29 0.16 0.18
K —0.07 0.18 0.27 —0.13 —0.03 —0.80"* 0.22 —0.47 —0.42
Ho b A —0.03  —0.28 —0.10 0.23 —0.10 0.57 0.43 0.20 0.38
Hb R A ) 0.30  —0.62 —0.47 0.52 —0.10 0.42 0. 20 —0.30 —0.08
INTF REE —0.70" 0.74" 0.75* —0.80* —0.05 —0.18 0.36 0.54 0.38
WK —0.42 0.08 0. 35 —0.10 —0.53 0.07 0.50 0.65 0.77"
HE A 0.23  —0.35 —0.17 0.20 0.23 0.05 —0.07 —0.10 —0.22
H R A ) 0.30  —0.37 —0.17 0. 45 0.25 0.43 —0.03 —0.22 —0.20
SR A 58, 0.12 —0.15 —0.05 —0.02 0.02 —0.05 —0.13 —0.08 —0.13
Bk 0.16  —o0.12 —0.23 0.19 —0.24 0.16 —0.12 —0.22 0.01
Hi | A )k 0.23 0.12 —0.30 —0.08 0.35 0.42 —0.38 0.05 0.12
R AR —0.01 —0.06 —0.23 0.04 0.19 0.74* 0.08 0. 20 0.25

T o ORI R .
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B el A B A ) B BT, 220 B 22 | S M
T BB 4 B FUR R C IR R A B S A
B s 7 AR MOIR A pH Bk R T
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THEORLTS T3 M T7 X BA s & 1 00 A HLL
SRR & BB R o B CGR D, ]
UL AT 5 e B A AR 355 2 Jo o B A o bk 3 T B
AEUAR B 5 A — JBE 200K W 0 T 1 96 b DX el
AL R RS gl e Al AR 5 5
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Table 8 Comprehensive evaluation on the effects of different

substrates on plant growth

Ak 3 By Y /NETLF /% WAL U
T1 81.4 73.1 81.2
T2 77.7 71.1 82.3
T3 84.4 82.4 91.1
T4 94.2 70.4 77.0
T5 96. 1 92.9 76.7
T6 72.8 70.2 77.6
T7 64.7 66.9 70.5
T8 74.6 77.9 73.7
T9 82.2 66.5 91.8

PP 8 5% 25 T A 30 B AN B 2 R TR AR B 1Y
Yookt @ e TR i S R S R N I Y A R Rk
U TE 9 R FOREE T 95 A Nk P R R
B R RAF AER R HE KA B 2
MARRBC TS ABEF 3 Fi gAY 9 R
A= e R R A (AR R AR KRR e K
s A AN . B R YR ES IR R
R I A T 1T B A 0 AR A A B 25 (BT BE A
AR . ARBFFEIA R, TS5 F1 T3 HAEH
(28 T AL | e KA K B RK A HE A LR L
AR S RER GHIMEEREN TS5 cm
ez 10y JERE L 6 4 B 4 0 XF 5 LR/
PP AR IS ROCR B T2 em B2 1 4y JJEHE + 9
B+ 4 R 3 43 Al T3(6 em #2214,
JEFE A 9 Oy BE A 2 1) KRR 2 A& AR B AR B A
FESZ R A 7 N R T DA .
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