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1
1.1
=3 2 3
2(v/v)
@ ) a )
53.9% 31.4% 31.7% 0.32
g/em’ 71.57% 10.87%
60.70% pH 630 EC 4.69 mS/cm
18.74 g/kg 2.03 g/kg 20.79
g/kg 90.87 mg/kg 20.66 mg/kg
6.74 g/kg 347.1 g/kg
1.2
1.2.1
CK 9
1
*1 SERERMKEIZIT
Table I Experimental designs of compound substrates
Tl : =121
T2 : =11:2
T3 : =7:2
T4 . =512
TS : =21
T6 : =312
T7 : : =9:4:4
T8 : : =9:2:6
T9 : =95
1.2.2 1)
) (w)
(w1) =(wi-w)/v
) (w) (w2)
(ws)
(wa)
6h
(ws) (TP)=(w3—w4—w,)/vx100%
(AP)=(w3tws—ws)x100%
(WHP)= -
() ( ) 1:5
2 h IS128 pH (

) DDS-11A EC (

) pH EC
H,S0,-H,0,
HCI-H,S0,
_ [10]
[11]
2) 10
( )
( 1 cm) (L1-6400
L1-Cor )
(Pn) CO, (Ci) (Tr)
(Gs)
(2] GB12295-90
G-250
Ve 2,6- (12-13]
5 C )
5
1.3
Excel SPSS
Duncan’ s
2
2.1
2.1.1
pH EC
[14]
[15]
0.1 ~ 0.8 g/em’
(16} 2 0.26 ~
0.35 g/cm’ T9
8 CK
75% 15%
2~4U" T4~ T8
75% CK T6
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CK T4 ~ T2 T3 T7 T8 60% CK
T6 T8 15% T6 5.59
CK 60.70% T4 ~T6 T8 2~4
Tl CcK ( 2
R2 EERERMMIEMER
Table 2  Physical properties of compound substrates
(g/em’) (%) (%) (%)
CK 0.32+£0.04b 60.70 £ 0.42 ¢ 10.87 £ 0.10 i 71.57+0.50 h 5.59+0.03a
T1 0.31+0.02 be 60.61 £0.57 cd 11.73+0.30 h 7234+032¢ 517+0.18b
T2 0.29£0.01 cd 61.27+0.02b 12.62+0.09 g 73.89+0.10 ¢ 4.86+0.03 ¢
T3 0.28 £0.01 de 60.19 £ 0.06 d 14.06 £0.14 ¢ 7426 £0.16 ¢ 428 +0.04d
T4 0.26 = 0.03 def 59.75+0.06 ¢ 15.31+0.10c¢c 75.06 +£0.15d 3.90+£0.02 f
TS 0.25£0.02 ef 59.51+0.23¢ 16.26 £0.16 b 75.77+0.11¢c 3.66£0.05¢
T6 0.24£0.04 f 59.35+£0.06 ¢ 17.71£0.10 a 77.06 £0.15a 3.35+0.02h
T7 0.31£0.01 be 63.34+0.10 a 12.92+0.09 f 76.26 £0.14 b 4.90+0.03¢c
T8 0.31+0.01 be 60.54 £ 0.67 cd 16.32+0.10b 76.86 +0.15a 3.71+0.02 g
T9 035+0.02a 5834+025f 1448 +0.12d 72.83£0.16 f 4.03+£0.05e
P<0.05
2.1.2 CK Té6 pH EC T7 T8 T9
3
T6
pH EC T1 ~T6 T7 T8
EC T9
pH EC
*3 EERERMUFMER
Table 3 Chemical properties of compound substrates
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg)
CK 18.74+0.40d 2.03+0.15¢ 20.79+0.52 ¢ 90.87+0.71 g 20.66 +0.43 j
T1 19.43+£0.37 ¢ 2.83+£0.18 f 20.73+041¢ 98.00 £0.10 f 2691 +£0.23 i
T2 21.75+0.44b 358+0.14¢ 19.30+0.42d 101.50 +£0.12 ¢ 33.16 £0.22 h
T3 21.83+£0.50b 431+0.10d 19.35+0.18d 105.00£0.09 d 3941+021g
T4 25.12+045a 495+0.30 ¢ 19.04 £ 0.31 de 111.87+0.71 ¢ 45.66+0.32f
T5 25.36+0.36 a 573+£0.12b 19.07 £ 0.30 de 122.37+0.70 b 5191+042¢
T6 25.50+0.51a 6.85+0.16 a 18.65+0.13 ¢ 13997+ 1.15a 58.16+0.44d
T7 18.35+0.20d 5.60+£0.09b 21.36+0.20b 9797+1.16 f 89.38+0.53a
T8 13.71£0.27 ¢ 4.88+0.20 ¢ 23.86+0.27 a 80.47+1.14h 83.13+£0.54b
T9 13.01 £0.21 f 6.74+£030a 17.75+£0.05 f 69.87+£0.811 76.88 £ 0.50 ¢
(g/kg) (g/ke) pH EC(mS/cm)
CK 6.74+0.01 g 3.47£0.10 b 6.30+£0.09d 4.69+0.07e
T1 6.93+£0.05f 3.18+0.05¢ 6.34+0.04 cd 4.74 £0.06 de
T2 7.24+0.03 ¢ 3.06+£0.10¢ 6.44 + 0.09 abed 4.77 £ 0.08 de
T3 7.33+£0.05d 2.90 £0.04 f 6.49 + 0.05 abed 4.84 £0.08 cd
T4 7.44+£0.01c 2.78+0.08 g 6.52 +0.08 abc 493+£0.07¢c
TS 7.58+0.02b 2.70 £ 0.08 h 6.58 £0.07 ab 5.09+£0.06 b
T6 7.66 £0.01 a 2.64£0.101 6.62 £ 0.09 ab 5.22+0.04a
T7 5.06£0.08 i 2.48 £0.07 j 6.36+0.29 cd 3.32+£0.05h
T8 3.73+£0.01] 3.08+0.09d 6.63+0.03a 3.82+0.04 ¢
T9 5.47+0.08 h 4.21+£0.06 a 6.41 +0.04 bed 427+0.04f
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2.2 Pn
2.2.1 CK T2 T7 Gs CK
Gs CK T2
18] Ci CK Ci CK
4 T7 T8 Tr CK T2 Tr
CK Tr CK
CK Pn Tr
T7 T9 CK T8
T4 T7 T8 T9 CK
T9 T7 T8 T8
T9 T8
T7 T8 T9
EC EC
[19]
[24]
EC (1] 2.2.3
[25] 2
x4 EEREFMHEMKSFIEHRNRN
Table 4 Effects of compound substrates on plant heights and stem
diameters of peppers a b
CK 35.41 +(4CT6) d 10.53 +((I)n:;)b ' ‘
. T 4. € . T V. C
T1 37.92+1.71 cde 9.49 £0.52 cd b s 16
T2 41.33 £5.39 bed 11.14£0.52b a b
T3 36.80 +2.39 cde 9.28+0.83d a b
T4 42.50 £ 8.25 be 11.15£1.04 b T8
TS 36.90 3.81 cde 10.49 + 0.80 be 2.3
T6 32.50+4.53 ¢ 9.38+£0.78 d 231
T7 45.40 £ 6.35 ab 10.49 + 0.96 be ( 5
T8 5030+ 1.96a 12.50 £ 0.63 a TS
T9 44,90 £ 5.37 ab 11.51 £0.74 ab T8 CK T9
2.2.2 CK
CK T3 T8 T9
(22] 1 CK T2 T7 CK
CK T4 T8 T9
T7 T8 (Pn) CK T7 CK
T8 (Gs) CK
(Tr) CO, (261 18
(Ci) Pn Gs Tr T8 CK T4
T9 Ci T8 CK 7.74% 11.14% T7
Gs
T6 Pn CK T1 T2 T3 TS5 CK
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Fig. 1 Effects of compound substrates on photosynthetic parameters of pepper leaves
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Fig. 2 Effects of different compound substrates on chlorophyll contents in pepper leaves
x5 ERERMFHMREMERE=SRZI
Table 5 Effects of compound of substrates on fruit agronomic characters and yields of peppers
(mm) (mm) (mm) (& (g )
CK 92.59 £ 8.90 ab 37.28 +3.06 abed 2.03 +0.25 bed 26.87 +3.79 be 850.04 £26.82 b
T1 85.11 £4.67 abc 34.14+5.71 cd 1.76 £ 0.12 de 20.85+1.77 de 608.49 £22.97 f
T2 83.62 £ 5.84 be 37.24 £ 1.75 abed 1.98 £ 0.09 bede 19.72+1.28 ¢ 753.78 £25.21d
T3 80.81£10.63 ¢ 37.91 £2.52 abc 1.71 £0.19 de 24.09 £2.59 cd 578.41 £21.10 f
T4 88.26 + 5.13 abc 33.28 £1.33 cd 1.90 + 0.23 cde 27.73+3.26 b 915.86 +23.84 a
T5 87.31 +8.32 abc 36.28 + 5.14 bed 1.95 +0.22 cde 20.12+2.79 ¢ 736.06 =27.33 d
T6 83.62 +4.74 be 3281 +1.59d 1.67+0.16 ¢ 19.03+1.43¢ 660.06 £24.81 ¢
T7 85.66 £ 2.90 abc 37.22 +1.88 abed 2.22 +0.04 abc 26.39 +£2.71 be 871.75+12.63 b
T8 94.13+2.61 a 41.37+3.16a 245+0.14a 31.29+2.12a 944,73 £23.71 a
T9 91.19 £2.96 ab 39.08 £2.48 ab 2.31£0.25ab 29.95+2.78 ab 815.84 £28.43 ¢

http://soils.issas.ac.cn



6 1105

2.3.2 Tl CK
Ve (26] T2 T3 T8
( 3) T8 CK Ve Tl T2 T3
CK Tl T2 T3 T8 T6 Ve
Tl T7 T8 T7 T8
T6 Ve T7 T8

CK TI T2 T3

60 - WA f(me/e) DR ERE(me/g) O n[yEETEYI(%)

a
b
abe {_ & bed

f

50 -

Al

cd de

E{=LaN

abed

500 AR
450 - 2
{‘ ab
400 abe ] 2 ped bed d bed B4 g
350 F 1 % + %
"o
W 300
£
w 250T
€ 200
>
150
100 [
507
0 CK T1 T2 T3 T4 TS5 T6 T7 T8 T9
i
B3 SEERMEHEMRERENZNE
Fig. 3 Effects of compound of substrates on fruit qualities of peppers
3 b
T8 T7
1)
T8 Ve
T7 T8
T4 ~ T8
0
CK 75% 3)
CK T7 T8 T9 T8
pH T8
EC CK T8 (
; —9:2:6)
(1] , , .
2) T7 T8 T9 [7]. , 2012, 28(16):
T8 a 261-265

http://soils.issas.ac.cn



1106 49
[2] " , . [15] M]. : ,2003
1. , 2011, 42(2): [16] , , )

497-502 7. , 2015,
[3] , , s 31(10): 6368
(1. , 2009, 30(1): [17] i i ,
82785 C O : :
[4] , , ) 1999, 3(3): 151-159
[J]. ,2013(4): 187 [18] , , ; )
[5] ’ ’ ’ (1. ,2015, 47(1): 161-165
1. » 2011, 18(3): 31-34 [19] Garcia—Gomez A, Bernal M P, Roig A. Growth of
[6] > > > ornamental plants in two composts prepared from
> (31 » 2014, agroindustrial wastes[J]. Bioresource Technology, 2002,
29(10): 982-986 83(1): 81-87
7] ’ ’ ’ [20]
1. , 2015, 47(6): .~ : 2003
1101-1106
[21] , , , .
A ’ ' ’ 0. ’ [1]. , 2010, 37(4): 559-566
2015(8) :802-809 [22] ’ ’ -
[9] , , o (1. , 2006, 26(1):
[J]. , 2011, 42(5): 142-145
1184-1188 (23] ; ; .
[10] ) [M]. i [J1. , 2011, 35(1):
2000: 12 82-90
[11] M]. 2 [24] , , ..
, 1981 [J]. , 2015, 46(1): 19-25
[12] [M]. : [25] , , .
, 1999 [7. , 2006, 28(2):
[13] . [M]. , 32-38
2000: 72-74 [26] , , ;-
[14] , , . 1. 2009, 25(6):
[J1]. ,2014(2): 53-56 1297-1300

http://soils.issas.ac.cn



6 1107

Effects of Substrates with Different Compositions Derived
from Waste Padding of Pig Fermentation Bed on Growth and
Quality of Pepper

GAO Wenrui, WANG Xin, XU Gang’, LI Decui, SUN Yanjun, HAN Bing, SHI Longyan

(Institute of Vegetable Crops, Jiangsu Academy of Agricultural Sciences/Jiangsu Key Laboratory for Horticultural Crop
Genetic Improvement, Nanjing 210014, China)

Abstract: The 1*' generation of waste padding of pig fermentation bed (WD) was used as the main material, added with
vermiculite or vinegar residue or their mixture to prepare the compound substrates with different formulas. Then physicochemical
properties (unit weight, total porosity, water/air ratio, pH, EC, total nitrogen, alkali-hydrolyzale nitrogen, organic matter, etc.) of
these substrates and their effects on plant growth, photosynthesis, yield and fruit quality of peppers were studied. The results
showed that physical characteristics of T8 treatment (WD ' vinegar residue  vermiculite =9 : 2 I 6 ) were all within the ranges
of ideal substrate. T7 (WD : vinegar residue : vermiculite = 9 : 4 : 4), T8, and T9 (WD : vermiculite = 9 : 5) treatments had
lower total nitrogen, available nitrogen, available potassium contents and EC values, but had higher total phosphorus, available
phosphorus contents and pH values. The plant heights and stem diameters of pepper of T7, T8 and T9 treatments were
significantly higher than those of other treatments. T8 treatment had the highest photosynthesis and chlorophyll content,
significantly higher than those of CK. T8 had the highest pepper yield, followed by T4 (WD : vinegar residue = 5 © 2), increased
by 11.14% and 7.74%, respectively, compared with CK. T7 and T8 treatments had lower soluble solids contents, but higher
contents of Vc, soluble protein and soluble sugar. On the whole, T8 treatment is recommended as an organic substrate for the
growth of pepper.

Key words: Waste padding of pig fermentation bed; Pepper; Yield; Quality; Photosynthesis
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