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25 em . 3 4cm  lem
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: (Ca(NO3)2 °4H20)
(KNOs) 809 mg/L.
(MgS04 °7TH20)
(H3BO4)3 mg/ L.
(ZrS04)0.22 mg/ L.
((NH4 2Mo0202)0. 5

A5 mg/ L.
(NH+H2PO3) 153 mg/ L.
493 mg/ L. \EDTA -Fe 40 mg/ L.
(MnSO04)2 mg/ L.
(CuS04)0.08 mg/ L.

mg/ L : (Ca(NO3 ) ° 4H.0)472
mg/ L. (KNO3)267 mg/ L. (NH4NO3)53
mg/ L. (KH2P03)100 mg/ L. (K2S04)
116 mg/ L. (MgSO4 ° 7H20)246 mg/ 1. \ED-
TA -Fe 40 mg/ L. (H3B04)3 mg/ L. (MnSO4)
2 mg/ L. (ZnS04)>0. 2 mg/L. (CuS04)
0.08 mg/ L. ((NH¢ )2M202 0.5 mg/ L.

( Ca:5.47
Mg/ ml; Mg: 1. 23 Pg/ml; pH 7. 30, EC 1.228 mS/cem),

pH 5.5~6.5, EC)
1~3 mS/cm. 1~2
4 8 5 3 ,6 8

1.4.2

1~2 cm, , ,
10 em. 3 cm
, S5emi 2cem. 0.5cm
, 1~2 cm,
1.5
35d 8
1.5.1
2 ;
1.5.2 ,
1.5.3 1 cm ,
) 80% 12 h( ),
721 ODss +ODes3,
: (mg/ g)= (20. 3 ODes +8. 04
ODsg )X mL)/[ (g>X'1000] .
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1 s
T4 . . T3  16.93%.
8.57% 34.93%; T4 .

T2  11.37%.19.89%.23.10%  44.42%; T4
T1  19.74%.18. 4%

13.76%. )
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’
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1
/cm /cm / an /cm /cm / an2
T1 37.69aA  26.36aA  31.04aA  22.35aA 17.58aA  262.63aA
T2 26.81cB 20. 38bB  24.08bB 16.15cB  12.54bB  125.88dD
T3 25.13¢C 21.75bB  28.59aAB 19.26bAB 13.20bAB  147.38cC
T4 30.25bB  21.50bB 30.06aA  21.00abA 17.56abA  226.50bB

:Fo,m:2.95g F0,01:4. 57
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. T4 2.2.2
. . T3.T2 )
T3.T2  24.50%. 90.45%. 31. 36% «C 4. 17 . .
68.06%.60. 32%.66.01%., T4 T1 T6.T8, T6.
39.43%.4. 63 %-32.96 % . , T8  4.28%.8.70%.5.36%  33. 8%.57. 52%.
, 36.00%; T7 T5,
, TS 35.35%.9. 11 %.30. 46%. ,
2
/g /g /g 3
TI 118.30aA 26.98aA 145. 28aA - - . . . —
T2 22.89dD 10.21b8 33.10dD TS 34.56aA  27.94a0 28.60abAB 23.44aA  18.85a0  259.63aA
T3 34.10LC 12.75b8 66.85C T6  23.94bB  20.94bB  25.63bB  18.96bAB 17.41abAB  228.75hB
T4 71.66bB 25.B3aA 97. 3968 T7  26.63B  23.44bA  30.69aA 20.85abAB  15.03bB  205.00cC
2.1.3 T8  22.4cB  18.20cB 27.56bAB  16.85bB  12.31bB  131.38dD
1 , T2 T1 0.282, 4
T4 T1 0.031 mg/ L. , /g /g /g
T5 115.98aA 26.55A 142. 53aA
’ T6 .77 22. 03bA 93, 80B
7 74.985B 24. 13abA 9. 11bB
T8 50. 184D 10.25B 60. 434D
i i | 0.592 2.2.3
” 0.6 F
| 0. 394 2 » T6 ’
{ 0.4p 0393 T7.T8.T5  0.005.0.073.0.260 mg/g. ;
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5
/cm /% /an /%  /em /%
0.5 T9  33.25 28.93 28.19 -9.97 252.38 38.04
TI0O 23.63 - 31.00 - 156.38 -
1.0 Tl 37.19 28.91 30.31 -6.40 258.75 26.34
TI2  26.44 - 32.25 - 190. 60 -
L5 T3 27.88 12. 11 27.13 -1.15 219.00 19.69
Ti4  24.50 - 27.44 - 175.88 -
2.0 TI5  27.06 6.24 23.38  -12.83  190.88 19.65
Ti6  25.38 - 26.38 - 153.38 -
2.5 T17  32.63 18.01 29.13 17.81 170.38 13.13
TI8  26.75 - 23.9%4 - 148. 00 -
/em /%  /a /% /em? /%
0.5 9 18.28 27.91 26.03 20.08 21.31 5.16
TI0 13.18 - 20. 80 - 20.21
L0 Tl  19.34 21.07 24.54 5.30 20.65 4.36
T2 15.26 - 23.24 - 19.75 -
1.5 T3  18.04 19.06 1423 -30.32  19.28 14.59
Ti4  14.60 - 18.54 - 16.46 -
2.0 Ti5  13.98 4.47 15.74 -8.26 16.39 -6. 71
Ti6  13.35 - 17.04 - 17.49 -
2.5 T17  15.10 7.78 15.99 7.19 19.24 10. 46
T8  13.93 - 14. 84 - 17.23 -
2.3.2
6 , 1.0 ,
0.5 ,TO
T10 ,
5
1.5 , T11 T12
, T12; 2.0 , 1.5
H 2.5 s 0.5
b b
1.5.2.0 ,
6
/g /% /g /% /g /%
0.5 9  90.19 37.9 23.63 9.79 113.81 32.14
TI0O  55.93 - 21.31 - 71.24 -
1.0 Til  97.58 32.95 22.44 3.9 120.01 27.52
TI2  65.42 - 21.56 - 86.98 -
1.5 T3 51.19 9.33 11.50 -58.70  62.69 3.15
T4  46.41 - 18.25 - 64.66 -
2.0 TS 34.35  -31.9 15.63  -21.60  49.98  -28.74
Ti6  45.34 - 19.00 - 4.34 -
2.5 T17  37.21 37.45 20.25 18.52 57.46 30.78
Ti8  23.28 - 16.50 - 39.78 -
2.3.3
3 ,0.5.1.0. 1.5
, TI0.T12.T14 T9.TI11.
T13; 2.0.2.5 , T16.T 18
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2.4.1
T20.T21.T22 . . . .
T19C 7). , T20.
T21.T22 . . . .

T19  10. 17%. 32. 56%. 11. 71%. 18. 23 %.
36.18%6.42. 46%, 53. 4%6.49.31%. 16. 05%.34.90 %
47.93%.64.11%  55.00%.51. 03 %.24.95%.37. 68 %\

47.16%.64.58%. s
, .0.3%
0.3%
, T20 s . .
T21, T2 0.3% 0.3%
’
’ ’
’
’
7
/cm /cm / an /cm /cm / an?
T19 28.39aA  29.10aA  28.8laA  23.39aA 19.35aA  239.63aA
T20 25.50aA 19. 63bB  25.44bAB  19.13bAB  12.35bB 137. 88bB
T21 13.19bB  14.75¢cC  24.19bB 15.23cB 10.08bB 86.00«C
T22 12.75bB  14.25¢C 21.63cB 14.58cB  10.23bB 84.88LC
2.4.2
T20.T21.T22 .
T19C 8). ,T20.T21. T2

TI9  8.39%.30. 11%.73. 11%,
77.53%.74.91%.77.06%  78.60%-75.80%-.78. 10 %.

.0.3% 0.3%

2.4.3

4 , T19.T20.T21. T2
T19 T20.
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T21.T22 0. 21.0. 376. 0. 437 mg/g. O. 3%
0.3%
8
/g /g /g N
T19 122.31aA 26. 40aA 148.71aA
T20 21. 54 18.45bB 39. 99bB
T21 27.49bB 6.63cC 34.11LC ’
T2 26.18bB 6.39cC 32.56C N R R
Y 1 = 0.774 ’
il o 0.713
o 1B 0. 558 ’
3w 0.6
®E 0.4 ’ ’
i—? 0- 2 . I ’
0
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Study on Buffer Ability of the Stand Tube Hydrponics

LI Wei

(Hebei Second M echanical Industry Limited Company, Shijiazhuang, Hebei 050031, China)

Abstract; Studied the buffer ability of the stand tube hydrponics that under every kind of adverse nutrient solution. The
results indicted that the stand tube hydrponics has the certain buffer ability if under the low oxygen nutrient solution,

bad water quality or abnormal consistency of nutrient solution. Root’ s length, unfold degrees leal” s length, leaf” s
width, leaf area of lettuce was higher 11.37%, 19.89%, 23.10%, 28.59% and 44.42% than normal Hydrponics if
used the stand tube hydrponics. The upper ground weight, root weight, total weight was high 68.06%, 60.32% and
66.01 %. The upper ground weight, root weight and total weight of lettuce used the Stand Tube Hydrponics was higher
4.28%, 8.70% and 5.36% than normal Hydrponics. It would have strong buffer ahility under 1.5 and 2.0 consistency

of nutrient solution use ground water. Yet it was unobvious if nutrient solution of the Stand Tube Hydrponics is lack

nutrition.

Key words; Stand tube hydrponics; Buffer ability; Nutrient solution
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