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as main materials for soilless substrate is the development
direction for facility agriculture. However, substrates based
on agricultural wastes are known for the weaknesses such
as low water and fertility holding capacity, high bulk den-
sity and salinity, low air permeable ability, etc. Condition-

er addition is an important way to address these problems.

M In this study, different proportions (30% to 60%) of
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proportions of super absorbent polymer (SAP) , biochar, and diatomite were used to regulate physical and chemical proper-
ties of the substrates. Emergence rate and grow indicator of water spinach grown in these substrates were also investigated.
Results showed that with increasing proportion of SPLC and decreasing proportion of peat in substrate without conditioner,
the water holding capacity, total and air porosity decreased and electrical conductivity( EC) increased sharply. Germination
rate and growth parameters decreased accordingly. Substrate properties and plant growth greatly differed following condition-
er addition. Generally, SAP addition increased water holding capacity and water spinach growth; substrate porosity and wa-
ter holding capacity as well as EC increased with increasing biochar addition; bulk density increased gradually while EC de-
creased, with increasing diatomite addition. Physical and chemical properties and water spinach growth were distinctly im-
proved by the addition of two composite conditioners, namely 0.8 g/L SAP+5% biochar+5% diatomite and 0.8 g/L SAP+
10% biochar+10% diatomite. Yield of water spinach was still increased even when SPLC proportion was increased from

30% to 50% and peat proportion was decreased from 30% to 10%. The results indicated that these conditioners could effec-

tively improve substrate properties and favored the replacement of peat by agricultural wastes.
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Table 1 Bulk density of substrates amended with composite condi-

tioner
e AE (g/em’)
F1 F2 F3 F4
CK 0.36bc 0.38b 0.46b 0.59a
SBOD10 0.46a 0.49a 0.45ab 0.61a
SB5D10 0.43ab 0.46ab 0.50ab 0.60a
SB5D5 0.38b 0.41b 0.55a 0.55b
SB10D5 0.33¢ 0.38bc 0.51ab 0.54b
SB10DO 0.32¢ 0.35¢ 0.42b 0.57ab
SB10D10 0.38b 0.40b 0.52a 0.55b
B10D10 0.41b 0.44ab 0.42b 0.60a
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BEA=5:1:2: 2(18L) ;F4, KEERBRHEIL (SPLC) : &
B R BECE =602 2(0FIL) . BRI (YIRS
FETE L L M AT 20 H ), CK: 0 SAP+0 E#) /% +0 FETE £
B10D10: 10% L4 %5+ 10% £33 1 ;SBOD10: 0. 8 g/L SAP+10%fit i
+;SB10DO0: 0.8 g/L SAP+10%4: 97 ;SB5D5: 0.8 g/L SAP+5%4
W Be+5% fk 3 1 ; SBSD10: 0.8 g/L SAP+5% L W) e+ 10% ik 3 1
SBIOD5; 0.8 g/L SAP+10% 4 41 7% + 5% ik 3% 4= ; SB10D10; 0.8 g/L
SAP+10%E WS+ 10% k¥ + . F—2EHRE A F/NE FBER R A
[ 2 ] 7E 0.05 /K F B BEXES,

RSN E BEFR A PF T, R L B RE 3 <
FLBREIIBE SPLC L {51 3 i K 998 7% L 4] e AEK it
BFEAR(E2) . A VHHGRXT F1 S LB A AL

®2 EAEBHNRINTARREAERELEESBESLEE

B B 50 AN B 4 (H SBOD10 78 il i G Ath i 77 256 Ji
(14 AL I B2 0 3 L B S Y A B BRI, U AN T
T By R A5 R BN 109% Fik 85 - % 25 i SrE A
R AEH ., SB10DO 5 SB10D5 ¥sinjG F2 & F3 Bt
T 5 o L B R B S T v 0 A A e ke R T A
FLBR R B o I TR 1, 3 5 R T 4 2R 0 — B,
X5 4 W B A G LB AR A i AT 56 TR X
F4 [iE 77 FE Jot S FL R B s e AN BH J 4% IE 356 Tl
AL B AR T s o 6 o B VI R, L B
FUGS I i) A8 Ak e 5 R AL B S AL, A= W e B
AT AR T AL R AL B RE (R 98 - A7 — 2 1
TEAEN

TC B INIEE R 545, 4 A7 50 i KRk
T Bl SPLC LY 151 384 Jin R e s L 51 [ ARG T 228 357 e A
(K 3), MWL E N B 5 25 e 7 3 B AR Tk T
I, SAP W8 hinoxd 2 BT K s 3G I o W R B FL ~
FA4 T )7 5 5T 349 W 2 9 005 5 SAP 3 38R0 1 e 7
FER W T RES N SAP 5 CK K& B10D10 Ab ¥
(L 55T, e/ A T SAP 7838 K3 i F K =
TR EE TR, X SR AR AR P —5, 4
ANHC 7 3 T B KR K & rh YR Bk 109% A= W Jx
WS INAL B T 5% M Ty e v b 38 v Bl 1 A
Yy G INEE B - R R A — R, X T e S
IR AR B Z2 L 25 B oK PR G, 3 55 A A\ il
GRS g

Table 2 Total and air porosity of substrates amended with composite conditioner

BALBE (%)

HAALBUE (%)

g
F1 F2 F3 F4 F1 F2 F3 F4
CK 64.67a 61.17b 54.16b 49.62b 8.19a 8.65a 7.36b 7.39b
SBOD10 62.36a 59.84b 51.80b 46.13b 7.36a 7.16b 7.08b 6.40b
SB5D10 63.21a 61.17b 55.41ab 50.14b 9.00a 8.27ab 7.74b 6.97b
SB5D5 62.60a 61.54b 58.20ab 52.86ab 9.56a 8.16ab 8.00ab 7.85ab
SB10D5 66.17a 63.76ab 60.01a 54.31a 9.92a 9.22a 8.04ab 7.74b
SB10DO 68.57a 65.19a 59.90a 56.59a 10.13a 9.99a 8.77a 8.65a
SB10D10 66.29a 65.12a 59.28ab 52.79ab 9.89a 8.32b 7.55b 7.81ab
B10D10 65.83a 64.81a 57.17ab 49.93b 8.01a 6.70b 7.54b 7.43ab

F1.F2 .F3 F4 CK.B10D10.SBOD10.SB10D0.SB5D5 .SB5D10 . SB10D5 SB10D10 W3 1 ¥, [FRl—3%% 4% 5 A /NG 7 hE 22 75 A [ 8 B3] 22 [6]

TE0.05 KV LA BEES,
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Table 3 Water holding capacity of substrates amended with com-

posite conditioner

BIFKE (%)

Aty
F1 F2 F3 F4
CK 65.49b 64.18b 60.90b 58.94b
SBOD10 73.89ab 73.41ab 68.72ab 66.50ab
SB5D10 77.31ab 75.77ab 71.90ab 69.58a
SB5D5 75.75ab 73.23ab 72.44a 68.17ab
SB10D5 81.61a 79.98a 75.90a 73.45a
SB10DO 83.65a 81.98a 77.80a 75.29a
SB10D10 84.58a 81.89a 74.66a 73.12a
B10D10 68.98b 67.60b 63.15b 62.08b

F1,F2, F3, F4  CK. B10D10, SBOD10, SB10D0O, SB5D5, SB5D10,
SB10D5.SB10D10 L3 1 7, Fl—3%d 5 A F/NG FEHE:R R R
PP 2 (A7 0.05 K EA BEER,

2.2 E/RIFEFIXNARELERLF RN
IFFELE R SRWT LR A R TC 2 1 £ 2

x4 ERPEBEFRNTARELERMESOXIEHN pH &

Kt , B pH JEHIFE 5.0~6.5 XA R TR
AR, B X S pH RN L A BURR
LT 04 4 0 &)y 16 S I o 19 pH 2SR A T AN
], 25 A E N A 25T 45 AT A1, SE Y pH el
NAEHILE 5.8~7.0, AHBFFE & BB T FEME T Z
A pH BRI Z N (£ 4) , FFaEw A K E
SRV H R B BRI 10% A= By e I B ) Ab B
(SB10D0.,SB10D5 .SB10D10) i & & T A ¥ I 2k 9y
B AL BE(SBOD10) . 3% 2 B AR W) AR B pH
(8.5) B M . XF T 2B W i ) A R A0 K o S
BRE AT HRE 0 xR R R P T AR TR, 2R
P pH B AR W) R R DRX — [ R T 2
A SCHRARGE R LS S5 148 pH AR R BRI HLIR
S A P REAR  (H R AT 85 SR 5 Z M, 28 003
FtEfE pH ETHR R PRI A5 i — 2B 0F 9, ke X
AL pH SR, R RO AEEE A B pH 5
BRI

Table 4 The pH of substrates amended with composite conditioner before and after cultivation of water spinach

pH K
b Fl F2 F3 F4

R e FiAE Ay TS FiAE T TS P AT FitE 5
CK 6.29b 7.05a 6.37b 7.11a 6.44b 7.05a 6.69b 7.17a
SBOD10 6.26b 7.00a 6.36b 7.15a 6.48b 7.13a 6.71b 7.24a
SB5D10 6.54ab 7.03a 6.62ab 7.06a 6.73ab 7.22a 6.91ab 7.26a
SB5D5 6.61ab 7.05a 6.70ab 7.06a 6.62ab 7.19a 6.83ab 7.26a
SB10D5 6.80a 7.05a 6.78a 7.06a 6.76a 7.23a 7.04a 7.29a
SB10DO 7.00a 6.96a 6.70a 7.09a 6.81a 7.19a 7.01a 7.19a
SB10D10 6.78a 7.09a 6.93a 7.15a 6.93a 7.22a 7.04a 7.30a
B10D10 6.77a 6.99a 7.03a 7.10a 6.79a 7.15a 7.02a 7.26a
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S 31 el o 1 S~ O N e i B O 2 O
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T b R L 0 Y F S R B AT, 4 S B T H R
Pl , U F2~ F4(>4. 4 ) 1] RE 43 % h 2 iUk
R A A P AR R S TR W RS, RO A 0 SRR
W07 BE T TR S R R X SRl R
a3 B SR Ay BB K R G A O, B miE 357 SBOD10
Ja B FEAR T 4 ATy 3 B TR EE R

SBSD10 @ J5 5 %5 EAH 24, [ 3A 45 5 15 B 4k 3
TR o SR A HEAE ., MWk
MBI 2 10% 5 , 4 Fl Jr £ i S R 5 F
X JUH SB10DO fit 7y, B 2 B 3 & T AR, 5T
Gy UEI T AR W e B e i R S o T RE B - R AR
HERER., AYritsmE R 5 H G
o P L 2 1T BRI R e 2 A OGN0 R
R R TR T AE 5 H A B CHR R KE
SR 110 W B B Ty A e
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Table 5 Electrical conductivity of substrates amended with composite conditioner before and after cultivation of water spinach

HL 3 (dS/m)
JLsL F1 F2 F3 F4

AR RS AR i TS FAE T Pt S FiAE T TS
CK 3.76b 3.25hc 4.41bc 3.87bc 6.01ab 4.05¢ 7.10b 5.44bc
SBOD10 3.17¢ 2.88¢ 4.08¢ 3.37¢ 5.65b 3.86¢ 6.16¢ 471c
SB5D10 3.65b 3.48bc 5.07b 3.25¢ 5.73b 4.42bc 6.40bc 6.04b
SB5D5 4.27ab 3.29bc 5.23b 4.73ab 5.98h 4.53b 7.03b 6.41b
SB10D5 4.45ab 3.69b 5.68a 4.52b 6.21ab 5.10a 7.58ab 6.57ab
SB10DO 5.08a 4.95a 5.77a 5.48a 7.10a 5.79a 8.07a 7.71a
SB10D10 4.09ab 3.36bc 5.40ab 4.58b 6.17ab 5.02ab 7.34ab 6.23b
B10D10 4.61ab 3.72b 5.32ab 4.51b 6.15ab 4.92ab 7.38ab 6.21b
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1 0.05 KF EAREES,
23 EAAEBERAMNAREAERBZETOXHE
Bz 0p- A1

S T ST R (T - 3 e SR e R e Y
SPLC. He 1] 4 384 i K e e He A5 i R T REAIG , HL 32 )4
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Fig.1 Emergence rate of water spinach grown in substrate amended with different proportions of diatomite
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amended with different composite conditioner
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mended with different composite conditioner
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