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Matrix properties of two organic wastes and their effects
on the growth of 3 kinds of potted flowers

LIU Xiangdong'?, ZHANG Li'?, YANG Jilong"?, YIN Chenxi'?, GAN Dexin>*", YU Xiaoying"?"

(1.College of Horticulture, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Hunan Mid—Subtropical
Quality Plant Breeding and Utilization Engineering Technology Research Center, Changsha Hunan 410128, China;
3.College of Landscape Architecture and Art Design, Hunan Agricultural University, Changsha Hunan 410128, China)

Abstract: Potted Gynura bicolor, Sedum aizoon, Cosmos sulphureus with homemade garden waste (T1), Chinese
medicine residue matrix (T2), peat soil (CK1) and yellow loam soil (CK2) respectively, to determine plant growth
indicators, physiological and biochemical characteristics, photosynthetic characteristics and the contents of nitrogen,
phosphorus and potassium. Plant height of Gynura bicolor planted in T1 was 199.84% higher than that in CK1, and the
stem growth of Sedum aizoon and Cosmos sulphureus in T1 were respectively 57.05% and 41.51% thicker than that of
CKI1. Flower numbers per plant of Cosmos sulphureus potted in T2 were respectively 89.75% and 125.14% more than
that in CK1 and CK2, and the diameter of single flower was respectively 28.85% and 17.54% more than that in CK1 and
CK2. Net photosynthetic rate of Gynura bicolor and Sedum aizoon planted in CK1, T1, and T2 showed no very
significant difference, but the net photosynthetic rate in CK1, T1, and T2 were significantly different from that in CK2
(P<0.01). Nitrogen content in T1 planted Sedum aizoon was 14.38% higher than that in CK1, in T2 planted Gynura
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bicolor was 124.22% higher than that in CK1. Phosphorus content in T2 planted Gynura bicolor was 41.94% higher than
CK1. Gynura bicolor and Sedum aizoon planted with T1 or T2 all showed lower potassium content compared to CK1.
The two self-made substrates could substitute the traditional substrates for potting Gynura bicolor, Sedum aizoon and
Cosmos sulphureus.
Keywords: garden waster matrix; Chinese medicine residue matrix; Gynura bicolor D.C; Sedum aizoon L.; Cosmos
sulphureus; potted plants
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SPSS Statistics 17.0 1 0.41~0.53 g/em® T1 T2
Duncan CKl1 70.53%~79.00% CK2
o N 61.50% 61.90%~75.68%
2 GRENM 204 2.19 msiem pH
21 BNEFMERMELMER 7.0 8.28
x1 ANEFMEREBUIER
Table 1 Physical and chemical indexes of organic waste matrix
N(grem™) /% 1% / (ms-cm™) pH
CK1 (0.51+0.01)Aa (70.53+0.002)Bb (73.44+0.03)ABa (2.06+0.02)Aa (7.60+0.04)Bb
CK2 (0.53+0.002)Aa (61.50+0.01)Cc (75.68+0.02)Aa (2.04+0.05)Aa (7.00+0.02)Dd
T1 (0.43+0.01)Bb (79.00£0.01)Aa (61.90+0.01)Bb (2.19£0.07)Aa (8.28+0.06)Aa
T2 (0.41+0.02)Bb (71.83+0.01)Bb (69.09+0.07)ABab (2.12+0.08)Aa (7.24+0.10)Cc
(P<0.01) (P<0.05)
83.53% TI1 CK1
2 T2 3 94.84% 32.69% 225.74% CK1
T2 15.36% CK1 25109 mgkg T1 T2
CK2 TI T2 CK1 122.76%
T2 CK1 101.97%
=2 ANEFYERNBYRIESE
Table 2  Effective nutrient content of organic waste matrix
1% /% /% /(mgkg™) /(mgkg™) /(mgkg™)
CK1 (0.81+0.01)Cc (0.3240.02)Aa  (15.30+0.57)Aa (437.2749.92)Cc  (37.43+1.16)Bb (2 510.93+17.02)Aa
CK2 (0.04+0.00)Dd (0.07+0.01)Bb (3.18+0.03)Cc (8.98+0.12)Dd  (14.60+1.12)Cc (305.67+7.43)Dd
Tl (1.93£0.02)Bb  (0.31+0.02)Aa  (13.15+0.69)Bb (714.23+5.89)Bb  (72.93+1.36)Aa (1 716.80+20.09)Bb
T2 (3.30+0.16)Aa (0.31+0.02)Aa  (15.36+0.35)Aa (883.17+£3.93)Aa  (68.53+3.79)Aa (821.87+22.99)Cc
/(mg-kg™) /(mg-kg ™) 1% 1% 1% 1%
CK1 (8.29+0.32)Bb (37.03+0.24)Bb (17.61+0.58)Cc (11.16+0.20)Cc (9.90+0.16)Cc (1.26+0.04)Cc
CK2 (31.34+2.40)Bb (0.77+0.05)Dd (0.50+0.03)Dd (0.49+0.06)Dd (0.42+0.06)Dd (0.07+0.004)Dd
T1 (279.31£35.76)Aa (120.62+12.41)Aa  (25.12+0.11)Bb (21.22+0.37)Bb (19.16+0.32)Bb (2.07+0.05)Bb
T2 (5.14+0.54)Bb (18.20+0.71)Cc (32.32+0.91)Aa (24.86+0.18)Aa (22.52+0.14)Aa (2.34+0.04)Aa
(P<0.01) (P<0.05)
22 ANEFHERMAREHFEKEZEHIZN 6 2 6 2
221wk E A ? s T
A b3 = Fr ZE 4 B A
" g CKl  199.84% T2
3 22 CKI 20129% 7 2 Tl
37 CK2  22.51%
5 18
F 3 BUNEFTYERIELEHANKS
Table 3 Plant height of cultivated flowers in organic waste matrix cm
5d 12d 22d 37d 52d 67d
CKl1 (7.83+0.24)b (9.20+0.22)c (9.77+0.16)b (11.37+0.12)d (11.87+0.09)d (12.23+0.17)d
CK2 (10.83£0.62)a (11.83+0.59)b (12.70+0.37)a (14.03£0.74)c (15.37x1.11)¢ (17.03+1.82)¢
T1 (10.67£0.94)a (11.93+0.90)a (13.07+0.87)a (19.90+0.92)a (27.70+0.28)a (36.67+0.94)a
T2 (9.53+0.05)a (10.57+0.26)bc (13.10+£0.57)a (16.10+0.14)b (23.23£0.91)b (33.90+0.29)b
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3= 3(8) cm
5d 12d 22d 37d 52d 67d
CK1 (3.6740.47)cd (4.13+0.45)cd (4.53£0.45)c (4.800.43)c (6.10£0.28)b (6.970.45)c
CK2 (6.00+£0.41)a (6.73+0.46)a (7.80+0.45)a (8.90+0.43)a (12.30+0.99)a (14.17£1.31)b
Tl (4.17+£0.85)b (5.03£0.82)b (6.07+0.63)b (8.90+0.33)a (12.53+0.60)a (15.83+0.62)b
T2 (2.83£0.24)d (3.40£0.22)d (4.60+0.16)c (7.800.16)b (13.53£0.74)a (21.00+0.82)a
5d 12d 22d 37d 52d 67d
CK1 13.53+2.22 15.67+3.09 (26.73+1.33)ab (51.00+1.41)a (55.33+2.05)a (56.67+1.25)a
CK2 11.97+2.59 13.30+1.61 (20.00+2.94)b (43.83+4.48)b (47.73£1.41)b (48.43+1.82)b
Tl 11.27+1.84 11.80+0.86 (27.80+4.45)a (55.00+0.82)a (56.00+1.41)a (59.33£0.94)a
T2 10.73+0.98 12.30£1.67 (31.17£3.27)a (51.67+1.70)a (55.33+£0.47)a (57.00+0.82)a
(P<0.05)
713 cecm 7 2 T1
0.75 ecm CK2
0.39 cm
4 52 T2
6.98 cm CKIl1
3.04 cm 67 T2
921 ecm TI
x4 BNEFOERBIEEANEM
Table 4 Stem thickness of flowers cultivated in organic waste matrix cm
5d 12d 22d 37d 52d 67d
CK1 1.59+0.04 2.09+0.04 (3.0840.04)ab (3.99+0.10)c (5.37+0.08)b 8.06+0.48
CK2 1.61£0.12 2.20+0.03 (3.17£0.05)ab (4.27+0.22)c (6.25+0.47)ab 8.29+0.15
Tl 1.7120.07 2.40+0.24 (3.35+0.19)a (5.25+0.10)a (5.1740.14)c 8.03%0.60
T2 1.86+0.20 2.39+0.25 (3.01+0.12)b (4.69+0.12)b (6.98+0.51)a 9.21+0.44
5d 12d 22d 37d 52d 67d
CK1 1.11£0.19 1.3740.17 (1.920.03)ab (2.55+0.16)c (3.04+0.14)c (4.54+0.22)c
CK2 1.12+0.07 1.42+0.13 (2.1120.14)a (3.23+0.05)a (4.18+0.10)b (6.08+0.31)b
Tl 1.09+0.24 1.47+0.19 (1.83£0.10)b (3.04£0.15)ab (4.29+0.13)ab (7.13+0.34)a
T2 0.95+0.17 1.38+0.02 (1.830.13)b (2.90+0.16)b (4.45£0.07)a (6.42+0.13)b
5d 12d 22d 37d 52d 67d
CK1 (0.24+0.04)a (0.29+0.03)a (0.41+0.01)b (0.45+0.05)b (0.484+0.03)b (0.53+0.04)b
CK2 (0.17+0.02)b (0.20+£0.01)b (0.36+0.03)b (0.40+£0.00)b (0.44+0.03)b (0.39+0.04)c
T1 (0.194+0.01)ab (0.30+0.02)a (0.57+0.05)a (0.63+0.07)a (0.65+0.04)a (0.75+0.05)a
T2 (0.22+0.02)ab (0.27+0.05)a (0.51£0.11)ab (0.65+0.02)a (0.66+0.03)a (0.70+0.04)a
(P<0.05)
220 *PAAE TR B CKl 12
T2

CK2

12 6.70cm TI1

10.33

6.57 cm
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Table 5 Flowering effect of Cosmos sulphureus cultivated in

: . 6 T1I T2 SPAD
organic waste matrix
/ /em T1 T2 CK1
CK1 (6.33+£0.47)c (5.20+0.28)bc CK2
CK2 (5.33+0.47)c (5.70+0.36)c
T1 (10.33+0.47)b (6.57+0.52)ab
T2 (12.00+0.82)a (6.70+0.36)a
(P<0.05)
*6 AHEFUMERBIBEEARSHME
Table 6 Photosynthetic characteristics of flowers cultivated in organic waste matrix
SPAD 2 ]/ 2 /l C02 1 / 2 /1 1 /
(umol'm™~-s™) (mol'm ~s™) (umol'mol™) (mmol'm ~s™) (mmol-mol )
CK1 (31.43+0.15)Cc  (14.57+1.78)Aa (0.13+0.01)Aa (207.88+5.23)Aa (4.34+0.39)Aa (3.35£0.12)Ac
CK2  (32.40+0.36)Dd (9.67+1.25)Bc (0.07+0.004)Bc  (144.25+26.41)Ab (2.37+0.28)Bc (4.10+0.43)Aab
T1 (48.47+0.21)Aa  (13.05+£0.59)ABab  (0.09+0.01)Bbc  (151.74+33.47)Aab (3.02+0.40)Bbc (4.37+0.62)Aa
T2 (43.17£0.21)Bb  (11.77+1.72)ABbc  (0.09+0.02)Bb (178.16+42.87)Aab (3.22+0.44)Bb (3.69+0.63)Aab
CK1 (35.40+0.20)Cc  (17.18+1.62)Aa (0.06+0.01)Bc (108.78+3.08)Bb (2.21+0.62)Ab (6.57+0.47)Bb
CK2  (35.3740.25)Cc  (12.50+0.21)Bb (0.08+0.01)ABab (125.52+17.63)AaBb  (3.32+0.20)Aa (3.77+0.28)Dd
T1 (46.57+0.30)Aa  (18.99+1.13)Aa (0.07+0.01)ABbc  (145.72+9.95)Aa (2.15+0.19)Ab (8.85+0.36)Aa
T2 (42.50+0.20)Bb  (17.31+0.68)Aa (0.09+0.01)Aa (139.41+£7.93)ABa (3.10+0.65)Aa (5.26+0.33)Cc
CK1 (38.17£0.49)Bb  (55.29+3.17)Bb (1.37+0.41)Aab  (215.69+32.65)Aab  (18.49+5.57)Aab 5.20+1.05
CK2  (33.43£1.25)Cc  (36.34+4.40)Cc (0.87+0.14)Ab (238.08+30.60)Aa (15.46+2.06)Ab 2.35+0.10
T1 (46.83x1.24)Aa  (65.81+3.74)ABb (1.69+0.51)Aa (189.95+£26.66)Aab  (21.54+3.08)Aab 3.12+0.64
T2 (45+£0.95)Aa (77.79+10.68)Aa (1.64+0.36)Aa (167.13£31.69)Ab (22.25+0.61)Aa 3.50+0.54
(P<0.01) (P<0.05)
Tl T2 T1 TI T2 CKl1
T2 CK2 CK2
T2 24 BHEFYERXZHREFEEE LIBRE
Tl T2 CO, A
7 Tl SOD CAT
T2 SOD
TI T2 SPAD T2 SOD
CK POD
MDA
F7 BHEFTYMERBIEEAEESE (LB
Table 7 Physiological and biochemical indexes of organic waste matrix cultivated flowers
SOD / POD / CAT / MDA / /
(Umg™) (Umg™) (nmol-min"-mg™) (nmol-mg™) (mg-g™) AmgmL™")  /(mggh™)
CK1 (142.37+6.60)Dd  (411.34+69.60)Aa (25.18+0.41)Bb  (6.50+0.46)Aa  (0.54+0.03)Cc (0.68+0.02)Cc (1.20+0.04)Bb
CK2 (497.90+32.00)Cc  (47.2242.92)Cc  (81.66+4.69)Aa  (6.10+0.01)Aa  (0.55+0.04)Cc (0.14+0.01)Dd (1.28+0.02)Cc
T1 (881.29+81.30)Aa  (76.22+4.10)Cc  (92.13£7.86)Aa  (2.03+0.27)Bb  (1.13+0.14)Aa (0.83+0.02)Bb (1.37+0.02)Aa
T2 (660.74+20.31)Bb  (255.53+24.69)Bb  (91.69+12.18)Aa (2.18+0.16)Bb  (0.84+0.05)Bb (1.35+0.72)Aa (1.35+0.01)Aa
CK1 (408.75+60.56)Bb (548.12427.32)Aa (23.65+2.02)Aa  (0.65+0.10)Aa  (0.44+0.03)Aa (0.62+0.03)Cd (0.33£0.01)Cc
CK2 (60.69+4.06)Cbd  (105.57+6.49)Cd  (22.81£2.76)ABa (0.65+0.04)Aa  (0.42+0.13)Aa (0.94+0.13)Cc (0.38+0.01)Bb
T1 (227.10+£39.97)BCc (221.11+8.21)Bb  (24.01£3.33)Aa  (0.56+0.21)Abc (0.38+0.02)Aa (1.38+0.08)Bb (0.40+0.001)Bb
T2 (1375.46+137.85)Aa (135.33+8.09)Cc  (14.54+4.22)Bb  (0.33+0.09)Ab  (0.42+0.00)Aa (1.88+0.18)Aa (0.49+0.02)Aa
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SOD (Umg D) POD B / CAT‘ ; /71 MDA 7]/ | / L L

(Umg™) (nmol'min"‘mg") (nmol'mg ™) (mgg™) /(mg'mL") /(mgg-h™)

CK1  (43.62+£3.97)Cc (42.13£1.07)BCb  (6.3740.12)Cc  (2.7120.13)Bb  (0.02+0.00)ABbc  (5.54+0.07)Bc  (0.94+0.03)Bc

CK2  (44.25+3.68)Cc (36.27£0.50)Cc  (2.76+0.09)Dd (5.08£0.11)Aa  (0.02+0.00)Bc  (5.40+0.12)Bc  (0.80+0.06)Cd

T1  (128.2245.93)Bb (46.13£0.77)ABb  (18.70£1.09)Aa (2.14£0.47)BCc (0.02+0.00)ABab (5.8120.01)Ab (1.15£0.01)Aa
T2 (184.60£13.40)Aa  (56.53+4.89)Aa  (9.53£0.43)Bb (1.84+0.05)Cc  (0.03£0.00)Aa  (6.01£0.06)Aa (1.03%0.03)Bb

(P<0.01) (P<0.05)

TI T2 T2
CK1  48.48% TI
CK1  22.34% (18]

25 ANMEFVERMEETREMZTR=tER
AR ENEME

[19]

8
[20] N P
T2
2.87% T2 0.44% N P K
T1 1.67%
*8 AHNEFVERBIBEBTREMER=tEK 2
MBS R 5
Table 8 Nitrogen, phosphorus and potassium content of Gynura N 5
bicolor and Sedum aizoon cultivated in organic waste
matrix % N
N P K N
CK1  (1.28)c (0.31+0.01)b (1.92+0.01)a
CK2  (0.83)c (0.36+0.04)ab  (1.76+0.03)b
T1 (2.20)b  (0.16+0.01)c (1.41£0.08)c
T2 (2.87)a  (0.44+0.05)a (1.31+0.09)d
CK1 (l.46)a (0.42+0.03)a (1.88+0.05)a
CK2  (0.59)b (0.22+0.01)c (1.25+0.02)b
T1 (1.67)a  (0.14+0.01)d (0.41+0.04)d
T2 (1.62)a  (0.38+0.01)b (0.54+0.02)c
(P<0.05) S5 k-
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