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Effects of attapulgite on the properties of soilless substrate and perform-
ance of tomato seedling

FAN Ru-qin, LUO Jia, GAO Yan, YAN Shao-hua, ZHANG Zhen-hua

(Institute of Agricultural Resources and Environment , Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: To improve the absorption property of attapulgite, as well as to enlarge the scope of its applications, an
attapulgite was modified, and the properties of a soilless substrate based on pig bedding litter amended with different propor-
tions of three types of attapulgites (natural, purified and modified ) were studied. The performance of tomato seedling rasied
in the substrates was also determined. The surface of attapulgite was loosened after modification, with increased pores and
elevated absorption property. The bulk density and water holding capacity of the substrate were increased with additions of

natural and purified attapulgites, while the total porosity

and air porosity were significantly reduced. The electrical
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T H (2014M551528 ) 3 TTA545 4l LS 1 3 0307 3 4 30 tion of 0-20% natural attapulgite, while it was slightly re-

conductivity (EC) of substrates was not affected by addi-

B[CX(12) 100107 ] ; YL3H 48 75 K A A B 14 5 B ( NY- duced by addition of purified attapulgite. The 3% and 5%
033) ; THE B2 A BURHE R BT B (35 A4t 2014-323) modified attapulgite applications were the most effective in
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mail ) fanruqin2007 @ 126. com, A HILFEE—1EH tively. There was a significant negative correlation rela-
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EC of the substrate. The plant height, stem diameter, fresh and dry weights of the shoot and root exhibited no apparent

changes with the addition of natural attapulgite, but were generally improved by the additions of purified and modified at-

tapulgites. The seedlings gave the best performance in the substrates modified with 10% purified and 5% modified at-

tapulgites. Accordingly, the properties of attapulgites were substantially promoted after purification, especially modifica-

tion. Proper addition of purified and modified attapulgites could effectively improve the properties of substrates and the per-

formance of seedling nursery.
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Fig.1 The microstructure of natural, purified and modified attapulgites observed by SEM
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Table 1 The pH value and electrical conductivity of three attapulg-

ites

U] - 2 A pH {H HLF% (mS/cm)
RARMN £ 8.53+0.06a 0.47+0.02a
gt £ 8.33x0.06a 0.05+0.01b
B 6.92+0.03b 0.09:0.01h
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Table 2 Physical properties of substrates amended with different proportions of attapulgites

MY+ H A BT (g/em’) SALBREE (% ) WAFLBREE (% ) K (%)
FIR O (X IE) 0.33+0.01c 66.4+1.4a 26.2+1.2a 52.8+3.8d
KK 5% 0.34+0.01c 64.2+3.9a 15.7+0.3b 57.1+2.8cd
KR 10% 0.37+0.03be 62.2+2.5ab 10.40.9¢ 60.3+3.9hc
KR 20% 0.38+0.01b 60.0+4. 2bc 10.0+0. 6¢ 64.6+1.7h
KR 30% 0.40+0.01ab 58.2+2.9¢ 8.6+0.5¢ 66.6+2. 1a
KIR 40% 0.43+0.01a 55.9+2.5d 6.2x1.2d 69.8+1.7a
alifk 0 (X} g 0.3320.01c 66.4x1.4a 26.2x1.2a 52.8+3.8d
4lifk 5% 0.34+0.01c¢ 63.6+2.0ab 16.1+1.0b 58.8+1.6cd
4lifk 10% 0.36+0.02bc 62.0£1.2b 12.2+0. 8be 60.3%1. 5he
4lifk 20% 0.39+0.0lab 62.9+3.4b 11.420. 4¢ 59.9+0. 8he
4lifk 30% 0.40+0. 0lab 60.2+4. 6hc 10.6%1.2¢ 62.7+1.8b
4lifk 40% 0.42+0.01a 58.1%3.5¢ 9.4x1.1c¢ 68.8+1.5a
etk 0 (KR ) 0.33+0.01a 66.4=1.4a 26.2+1.2a 52.8+3.8¢
etk 1% 0.330.01a 64.2+2.5a 20.0=0. 8b 53.5+1.8hc
et 3% 0.33+0.02a 63.6+1.9a 16.2+1.1b 57.9+1.5ab
et 5% 0.33+0.04a 64.5+3. 4a 14.9+0.5b 60.1£3.2a

(i) 1) ) o 1y 5B FS AN ) /NG S B R AR B ) 22 53¢ 3% 0. 05 7K F-

F3 AEMOLHMEES TER pH BEFMBESE
Table 3 The pH value and electrical conductivity of substrates a-

mended with different proportions of attapulgites

M - Eb il pH & LR (mS/cm)
KERO(XFHR) 7.27+0.06b 2.36+0.03a
KIR 5% 7.37+0.06ab 2.33+0.05a
KIR 10% 7.40+0. 10a 2.26=0.07ab
RIR 20% 7.47+0.12a 2.21+0.08ab
KK 30% 7.50+0. 10a 2.170. 06hc
KK 40% 7.57+0.06a 2.04=0.03¢
alifk 0 (X8 7.27+0.06b 2.36+0.03a
4lifk. 5% 7.27+0. 12b 2.30+0.04ab
4tk 10% 7.33+0.06ab 2.23+0.02ab
4lifk 20% 7.40+0. 10a 2.19+0.05h
41k 30% 7.40+0.01a 2.08+0.03¢
4lifk, 40% 7.47+0.06a 2.02+0.06¢
Bt 0 (KR 7.27+0.06a 2.36+0.03a
etk 1% 7.25+0.05a 2.28+0.09ab
et 3% 7.18+0.08a 2.01+0.08hc
et 5% 7.20+0.04a 1.89+0.05¢
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ZEML | ZE i JBT A R T T A 43 ) B R v 18. 7%
36. 6% F1102. 0% , 31 5% 21U, 40 3R ok



796 H K&k 2% W]

2015 4F 55 31 % H4 M

FAH R, ai AL M 4 R 20% 193 A4l
BASFREIA TR, MR AE KIEHR T2 B A s 2
1, L 10% 446 M A F1 5% 2o M0 4 3 i Ak 3
x4 FMARBLEAMOETERPEMEERIRA

FRMR AR AR KIR, MRS 244/
IR E (£ 4)

Table 4 Growth status of tomato seedlings in substrates amended with different proportions of attapulgite

W H HES WS M MR A TR Fﬁ%% BRI WREEFE TR
(%) (em) (mm) (g) (g) (SPAD {i1) (em) (8) (8)
it R 75.4¢ 13.0¢ 2.5lc¢ 2.60d 1.05¢ 33.5a 16.9¢ 0.97¢ 0.03¢
KR 5% 75.7¢ 12.3¢ 2.48¢ 2.51d 1.06¢ 32.8a 17.2be 1.10¢ 0.03¢
Kk 10% 75.0¢ 12.8¢ 2.57be 2.96¢ 1.10c 31.8a 17. 4be 1.31bc 0.04bc
KK 20% 76.0c 12.8¢c 2.59hc 2.91c 1.09¢ 34.8a 17. 4be 1.31be 0.04bc
4lifk 5% 76.3b 14. 5he 2.52he 3.20bc 1.69a 32.4a 18.3ab 1.55b 0.06ab
4lifk 10% 76. The 17.6a 2.98ab 4.10a 2.13a 32.0a 17.9b 1.75a 0.06ab
4lifk. 20% 76.9hbc 16. 4ab 2.71b 3.50b 2.00ab 32.0a 17.0be 1. 64ab 0.05b
etk 1% 76.0c 15.4b 2.73b 3.01be 1.36bc 31.9a 17.7b 1.57b 0.06ab
Pt 3% 78.1b 16.9ab 3. 14a 3.83ab 2.01ab 34.0a 19.1a 1.68a 0.08a
Bk 5% 82.3a 17.9a 3.17a 3.99a 2.12a 33.7a 18.7a 1.79a 0.08a
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