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(1 210014 2 210095)
=21
TI( : : =2:1:1) T4 : =1:1 pH
T1 T4
T1( : Do=2010)
S143
1
1.1
() (Cucumis sativus L.) “ 7z
90% 26.5 cm 31 cm
0
1 6 kg
1.2
2] 2013 1—5
[3] [4] [5] (6] 2013 1 20
60
2013 2 18 2
1 1 15 3
30
150 (7 !
( C NP K Ca Mg F1 RAERMES(IKLL)
S 7Zn Mn Cu Fe Na) Table I The volumetric ratios of different substrates
(8] T1 2 1 - 1
T2 1 — 2 1
T3 2 - 1 1
T4 1 1 - _
T5 3 - - 1
CK — 2 — 1
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1.3 cm) 10
1.3.1 4 5
") (W) : =4.5:45:1.0( )
") =(W,-W)1V .
" ) (W2) 1.3.5
("s)
UA) KEM
6h (RA-250HE)
(Ws) (TPY=(Ws—W—W>)/Vx100% 121 AsA
(AP)=(W5+W—Ws)x100% [13] [14]
(WHP)= - NaOH 1]
1.3.2 pH EC 1.4
( ) ( ) 1:5 Excel SPSS
1h 85-2 5 min Duncan’s
IS128  pH ( )
DDS-11A  EC ( ) 2
pH EC 2.1
1.3.3 H,S04-H,0, 0.5 g/em®
60% ~ 80% EC 2000 uS/cm
pH 6.0 th 0.40 g/cm’
pH
- 2 Tl T5
- Tl
el T4 T5 T2
1.3.4 24.4% EC
30 2 000 pS/em EC T2>T3>T5>T4>T1>
CK T1 T4 pH T4<CK<T1
= 14.61-5L + 0.94L* + T2 T3 TS5 pH 7
0.47K + 0.63K* — 0.62LK " (L K T2>T3>T5
Fz2 TREFERMEBLMER
Table 2 Physical and chemical properties of different substrate formulas
EC
(gfom’) %) %) %) (uS/em) pH
0.40£0.01c¢ 544+07f 369+04f 17.5+1.1d 111433 £6.03d 7.54 £0.03 bc
0.21£0.00 f 61.4+05d 512+09a 102+14e 479.33+£10.60 g 5.13+0.26 h
0.39£0.01c¢ 27.5+£09¢ 17.9£0.51 9.6+03¢ 197433 +21.36 a 8.88+0.03a
0.57£0.02 a 64.7 £1.6 bc 387+t1.6¢ 26.0+£02b 44.67 £5.69 h 7.02£0.09d
Tl 0.43£0.00b 65.5+£0.2 bc 38.6+0.2¢ 269+03b 780.67 £22.81f 6.46+£0.12 ¢
T2 0.39+£0.03 ¢ 543+12f 244+0.6h 299+0.7a 1402.33+17.00b 7.73£0.07b
T3 0.38£0.01 cd 579+02e¢ 346x£04¢g 233+£06¢ 1242.00+22.61 ¢ 7.45+0.14 ¢
T4 0.32+£0.01e 642+03¢ 47.7+£08b 16.5+1.0d 979.33 £23.18 ¢ 5.57+£0.09¢
TS 0.43£0.00b 664+25b 432+0.8d 232+26¢ 970.67 £ 44.38 ¢ 7.15+£0.03d
CK 0.36£0.00d 68.6+0.1a 454+£03c¢ 232+03c¢ 82.03 £24.68 h 5.89+0.14 f
3 (P 0.05)
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2.2 T4>T5>T1=T3>T2>CK
3 T4>T2>T3>T5>T1> T3>T4>T5>T1>T2>CK T4>T2>T3>T5>
CK T2>T3>T5>T1>CK>T4 T1>CK T4>T2>T3>T5>T1>CK
*3 FREAFERWEERSEE
Table 3 The macro-nutrient contents of different substrate formulas
(gkg) (gkg) (gkg) (gkg) (gkg) (gkg) (gkg)
T1 5.73 4.88 14.31 1.06 0.555 0.74 151.8
T2 12.05 6.33 18.27 0.85 0.458 1.44 241.4
T3 8.38 5.87 17.96 1.06 0.583 1.34 2359
T4 19.07 4.10 6.31 1.65 0.561 1.52 758.0
T5 7.03 5.47 16.97 1.29 0.544 0.98 176.6
CK 223 5.45 13.3 0.15 0.223 0.18 72.3
2.3 T1 T4 20 ~40
Tl
T2
[16]
DT el oT2 T3
4 T2 a Az(s)_ T4 —*T5 -o-CK
b ; 20
Tl T4 a %15t
Tl T4 TS5 b 10
sk
0 . . . )

x4 TREREAMENMHEZREENFI
Table 4 Effects of different substrate formulas on chlorophyll
contents of cucumbers

a b
(ng/g, FW) (ng/g, FW) (ng/g, FW)
T1 0.70 £ 0.06 a 031+0.06a 1.01£0.12a
T2 0.3140.03d 0.04+0.01c  035+0.02¢
T3 0.40+0.02 ¢ 020+0.03b  0.60£0.04b
T4 0.71£0.04a 031+0.08a 1.02+0.11a
T5 0.58+0.02b 033+0.03a  091+0.04a
CK 0.29%0.03d 0.05+£0.00c  0.34+0.03c
1
Tl T4 T2 T3
2
20 T4
30 ~40 Tl
T4 T2 3 4

75

7.0
6.5

€6'0_

555
£ 50

4.0

35
3.0

24

T3
TS

45+

10

T

20

30

SEAE AR (d)
1 EERE A3 &S S0

Fig. 1 Effects of different substrate formulas on
plant height of cucumber
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I >%T4 *%T5 -o-CK
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CK
CK

20
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SEAE KA (d)
2 AEERE T ENEARNF M

Fig. 2 Effects of different substrate formulas on
stem diameter of cucumber
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2 o TI-o-T2~T3 5 ARERRAFMERFEHZMN
10 L T4 % T5 —o— CK Table 5 Effects of different substrate formulas on yield of cucumber
I (kg)
& 8
:!_,: 6l Tl 32.67+2.08a 7.97+£095a
= T2 1.67+1.52d 0.20+£0.18 ¢
4tk
T3 2.67+231d 0.34+£0.30¢c
2+
T4 3433+ 1.15a 7.86£1.61a
0 T T TS 17.00 +3.61 b 2.63+0.45b
AERIREL (D) CK 833+3.52¢ 0.61£0.21c
3 AREEREAERH FHEEm
Fig. 3  Effects of different substrate formulas on T1 T4
leaf number of cucumber
300 - —-T1 T2 T3
250 =>T4 %T5 o-CK
—~ 6 T1 T4
“E 200 -
oA
1501
& Tl
= 100 |
3.17% TS
S50+
T1 442 .3 mg/kg
O 1 1 1 1
10 20 30 40
EHRHL (d) T4 T2
4 AREEREAMERHERZm T3

Fig. 4 Effects of different substrate formulas on
leaf area index of cucumber

R 6 A[EIEFREL T E NG RA ST

Table 6 Effects of different substrate formulas on nutritive quality of cucumber

(cm) () (%) (mg/kg, FW) (mg/kg, FW) (mg/kg, FW) (%)
T1 2777+1.71a 179.55+238la 3.17+0.06a  8718+752a  4423+117a  3832+342a 129+0.05b
T4 2733+248a 178.89+4448a 3.10£0.00a  875.7+£348a  4354+18.1a  4241+336a 1.49+0.08a
T5 23.93+3.65a  110.84+£9.11b  277+0.12b  7488+61.6b  4172+63ab  4326+0.73a  1.29+0.10b

CK 1833£9.59b  93.46+19.52b 290£0.10b 500.6 £68.0 ¢ 392.1+£269b 41.99+3.36a 1.23+0.09 b

pH
TI(
=2:1:1) 0.43 g/cm’
65.5% 38.6%
(17) 2.3 26.9% 781 uS/cm pH  6.46
T4( : =
1:1)
Ca Fe Mn Zn Cu T2( : : =1:2:1) T3(
N P K : : =2:1:1)
pH

[18] pH [19]
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TI( : : =2:1:51) T4 , 2005, 18(3): 20-23
=1:1) [71 . [J]1. ;
. 2009(1): 55-59

T3( [8] Barana AC. Avaliagdo de Tratamento de Manipueira em
=31 T4 Tl Biodigestores Fase Acidogénica e Metanogénica[M]. Botucatu:
UNESP/FCA, 2000
[91 . .2 M)
, 1981
[20] [10] Suzanne NR, David MP. Leaf area prediction model for
cucumber from linear measurements[J]. Journal of
T4( : =1:1) Horticulture Science, 1987, 22(6): 1 264-1 266
50% TI( : ; =2:1:1) [ , : ; -
250, 1. , 2003, 21(3):
11-14
T1( : : =2:1:1 [12] , ) . M].
: , 1998
[13] Arakawa N, Tsutsumi K, Sanceda NG, Kurata T, Inagaki C.
A rapid and sensitive method for the determination of
ascorbic acid using 4,7-diphenyl-1,10-phenanthroline[J].
(1] ; ; : L1 Agric. Biol. Chem., 1981, 45: 1 289-1 290
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Studies on Cassava Residue Formula of Soilless Substrate in Cucumber

XU Gang', GAO Wen-rui', PENG Tian-qin" %, LI De-cui', SUN Yan-jun', HAN Bing', SHI Long-yan'

(1 Institute of Vegetable Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
2 College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: An experiment was conducted to study the physicochemical properties of different compound substrates and to
select the proper substrate formula to cultivate cucumber by using vermiculite : turf = 2 © 1 as control and using cassava residue
mixed with turf, mushroom residue and vermiculite in different volume ratios. The results showed that T1 (cassava residue :
vermiculite : turf = 21 1 1) and T4 (cassava residue : turf = 1 1) had weak acidic pH and their other physicochemical
properties were most close to the ideal matrix. When these compound substrates were used to cultivate cucumber, plant height,
stem diameter, leaf area, chlorophyll content, yield, soluble solid, soluble sugar, ascorbic acid content and other indexes of T1 and
T4 were significantly better than the control. The recommendation was to use T1(cassava residue : vermiculite : turf=2 : 1 1), which
uses less turf, as the cultivation substrate of cucumber in consideration of economic and environmental protection.

Key words: Cassava residue; Compound substrate; Cucumber; Growth and development
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