EFFECT OF ONETIME AND CONTINUOUS EXPOSURE
OF NANO-TITANIUM DIOXIDE CONTAMINATED
IN WATER ON GROWTH OF PLANT
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Abstract

Aim of this project was to investigate effect of onetime and continuous exposure of nano-titanium
dioxide contaminated in water on growth of plant. In this work, the coriander was used as the
model plant and the different concentrations of tilanium dioxide were applied to the water. For
onetime exposure of nano-titanium dioxide, the concentrations were 0, 70, 140, 210, and 280
mg/L. For continuous exposure of nano-titanium dioxide, the concentrations were 10 mg/L
everyday, 20 mg/L. every two days, 30 mg/L every three days, and 70 mg/L once a week. The
experiments were investigated within 40 days. The lengths of root, cofyledon, leave, and stem
were measured periodically. Results showed that (he onetime exposure of nano-titaninm dioxide
exerted a negative effect on growth of root, stem, and leave of coriander, while the continuous
exposure of nano-fitanium dioxide provided an adverse effect on growih of root and stem of
coriander. In comparison of both exposure patterns, the onetime exposure had less negative effect

on growth of plant than continuons exposure.
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mnaiufin @ FeRe  nd Hof 1 AILAN

. o anenEnTg . Bunauini

W | 1aan BBl $0 andiu T Y¥em NN
W1 2|3 |cm W[ 1|23 |em|[aW|1]|2]3]|em ml

4 | 16.00 1 (31 - | - 1311 (34] -] -]34{3 [0 |0]|o0]0o0 20

8 | 16.00 1|42 - | - |42 1 |43-| - | - |43{3 |0 |o|o]o 20

12 | 16.00 1 |s8| - |- |s8|1]68| -|-168|3|0|0]o0]o0 20

16 | 16.00 1]s1| - -Js1|1 {727 -|-1]727{3]0o|0ao]o]o 20

20 | 16.00 3 [48(107|59 (100 3 |91 |75{115/94| 3 [0 | o | o] o0 20

24 | 16.00 3 (57(33(|35|39] 3 |106[{102(120(109| 1 {05]| - | - |05 20

28 | 16.00 3 (53|43 |54(56|3 |59[78[73/76/( 3 |18]13|16]16 20

32 | 16.00 3 (59|51 (58|54|3 |68[72]53|64] 3 |15]|14)12]|15 20

36 | 16.00 3 (48|56 (52(56| 3 |71/53[70]65| 3 [L1]12]15]16 20

40 | 16.00 3 /50|43 (5348 3 [105/105(105(105| 3 | 11| 14|09 14 20
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moniufin -~ Jefls  nd 1o0 2 70 mg /AFaiitn

v ol ANBEULNNG 1Barnaind
N | v/ Reyduln N gl T T HNBILME)

U123 |em || 1| 2|3 |em {1 ]2]|3]|cm ml

4 | 16.00 3 (291273433 191313153 | 0| 0] 0] o 20

8 | 16.00 3 (35,3 |55|4| 3 |78(67[65] 7| 3|01/ 0] o]0 20

12 | 16.00 3 |44 (45|42 |43 3 |105(88[93 (95| 3 | 0| 0] o] o 20

16 | 16.00 3 48|48 )48 (48| 3 |104(94|93 (97| 3 | 0| 0] 0] 0 20

20 | 16.00 3 |45|53155({51| 3 |109| 12107112 3 {0 | 0 | 0| 0 20

24 | 16.00 3 (5552145 5| 3 192(89{98[93] 3 |11]|15]|19]15 20

28 | 16.00 3 |56|46(54(52] 3 (114]95(109{106] 3 | 11|12 1 |11 20

32 | 16.00 3 |53|46(54(51| 3 |112{97(109]116] 3 {11 | 14| 11|12 20

36 | 16.00 3 1555057 5| 3 |114]95|1n8|109) 3 |11]14]11]12 20

20 [ 1600 | Whdd | 3 | 46| s |53 |11s]os|ns| 11| 3 |11]13]14 13 20

RELY
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mgaiudin dofis  dnd %AN 3 140 mg/V/AROPiE
. o sz Batutinf
TuN | wan eyl 1N &6 u Vs RN
U1 2 3 [cm | SU 1 2 3 cm | [ 1 2 3 cm ml

4 | 16.00 3 132(43 (3 |35] 3 131913153 |06 |0 o0ofo 20

8 | 16.00 31314 |45|38(3 {8 | 7|9 |8 |3|0|o0]o0o]o 20

12 | 16.00 3|4 |4 |46|42|3 |98i185|87{9 | 3|0 |o0olo]o 20

16 | 16.00 3 )4 |45(46(45| 3 |98 9 (9293 3 | 0| o0ofolo 20

20 | 16.00 3|4 |45|46(as5| 3 1| 13|12{12| 3|0} o0o]o]o 20

24 | 16.00 314 |6 |44]48] 3 |08[93[103|98| 3 | 1 |15]|13]12 20

28 | 16.00 3 (49| 6 |44|51( 3 {98]103|103[108| 3 |07 ]06| 1 |08 20

32 | 16.00 3 152| 6 |44|52] 3 (108114 ) 11 [11.8| 3 |13} 1 |15 12 20

36 | 1600 | WdnwRes | 3 |s2| 6 |a4a|s2| 3 |107] 12 |109]118] 3 |12 12| 1 | 11 20

40 | 16.00 3 /51| 6 |45[52] 3 [w06]114| 11 | 11| 3 }12}(121] 1 {11 20
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moniuiin deRis dnd AAN 4 210 mgV/AFaiizn
. d AN Ui
WY | v Weyiniln N AN6TY 1y 1420 NNEWE)
U123 |emfaW| 1|2 {3 |em|au|1|2]3]|em m!

4 | 16.00 3 (38|33 21353 {2{35|35{3|3|0|ofo]o 20

8 | 16.00 35 45| 4 |45 3 |105/93|88{95| 3| 0| o]o]o 20

12 | 1600 3 [52|58|53{55| 3 |114/93/109(105| 3 |0} o]o]|o 20

16 | 16.00 3 (56| 6 58583 |[75|88|93[85| 3| 0flo|o]o 20

20 | 16.00 3 150/60(53|55|3 |7 9|8 | 8|3 |0flo|o]o 20

24 | 16.00 317|635 61|37 |66|68|68| 3 j03/[02]04]03 20

28 | 16.00 3|7 (63[53)62]| 3 |65|66[69|67( 3 |[07]05]03]0s 20

32 | 1600 | WEwhes [ 3 (67|61 6564 3 | 7 |63| 8 | 73| 3 | 07| 04| 04 ] 05 20

36 | 16.00 3|76 |5 |6 |3 |7 68|71 7|31 |12]18]1 20

40 | 16.00 37|65 |6 |3 |8 [75|83[79|3 [15]12]|13]13 20
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AT UAN Faft N3 40 5 280 Bmeawﬁmeo

. o dnwuzng Rsnuiaf
TN | 987 Bodula 2N A u T WHIENG

U 1 2 3 | em | Y 1 2 3 cm | A4 1 2 3 cm ml

4 | 16.00 3 |35(3 (5543 (45/45| 6 | 5| 3|00 0] o0 20

g8 | 16.00 3 |45|44|55(48| 3 (55|55 7|6 |3 |0/ o|l o] o 20

12 | 16.00 3 |48 (49|51 (51| 3|7 |8 |9 |83 ]0oflo|lol}o 20

16 | 16.00 3 |58(54(58|57| 3 (77 9 |8 |82|3|0/|o0o]o] o 20

20 | 16.00 3|5 |72|73[65|3 |7 |8 |9 |83 ]|0/|o|o]|o 20

24 | 16.00 3|16 |72)175/69| 3 | 8 |[82|10(87| 3 | 0| 0| 0] o0 20

28 | 16.00 3|5 |67/63|63| 3 (8482|1089 3 |01|o01]|03]02 20

32 | 1600 | WAwRes | 3 | s | 7 |73 64| 3 | 9 |85 |103]92] 3 | 05| 03] 07] 05 20

36 | 16.00 3|5 |6|7}|1613 |96]|108 9 98| 3 (09|08 1 |09 20

40 | 1600 |Tn@dms | 3 | s | 6| 7] 6| 3 |94|108] 02 98| 3 |13] 1 1.6 | 1.3 20

win
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agiufin @ Tedw  dnd 109 6 70 mg/l /&ulon
o fNWLTNNS Beutiaf
Fun | EodLls 1N Andiu u Y450 NENG
Wl 1|23 |emi% | 1| 2|3 |em|a%]|1]2]3 ] m ml

4 | 16.00 3 (172 (17|18 3 [23(25(27 |27 3 | oo ]| oo 20

8 | 16.00 3 (16|15|14]15| 3 |85(|87 |98 913 1lo0olo]| oo 20

12 | 16.00 3 1182 (2272 3 |106[95]101{10] 3| o0o]o]|o0o]o0 20

16 | 16.00 3 (27(34|29(3 | 3 (85{88 (82|85 3|0 |0 0] o 20

20 | 16.00 3 (55(52(45(50| 3 [75]82| 8 |79{ 3]0 | 0] o] o 20

24 | 16.00 3 (55|54)57055| 3 |83 ({87 91|87 3 |20(34(27] 3 20

28 | 16.00 3 (64|58 |61061| 3 [83{94(93| 9 | 3 [09]|09]|12]1 20

32 | 16.00 3 (6259|6562 3 [89|94[93 /92| 3 |06 03]|03]04 20

36 | 16.00 3 (67|62(66{65] 3 |98[102}{106]102] 3 | 09|06 | 08|08 20

40 | 16.00 .Em_g@mz 3|7 |66|68|68| 3 |101(104]98|101] 3 | 11|07/ 09]09 20

uazifiyn
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Ag19iusin dofn  dnd 1A% 7 10 mg/1 /3
. anmunIg Vo
Tuh | e Bayula 21N api u e WHEWA
W1 (2 (3 (em [ |1 [2 |3 |em |au [1 |2 |3 |em ml

4 | 16.00 3113|2523 2|3 553534300060 20

8 | 16.00 3 |17{26|23]|22|3 |9 (|8s| 6|83 | 0o|o0o]olo 20

12 | 16.00 3 (2353502 |3 |55[35|3 |43 ]o0oflo}{ol]lo 20

16 | 16.00 3 (4|5 (4a5(45| 3 |10/89|5 |8} 3| 0| o] o]0 20

20 | 16.00 3 (3 145/a5| 4| 3 9|89 6| 8| 3]o0ofo]|ol]o 20

24 | 16.00 3 (4251|549 3|9 |5 | 4| 6| 3 |07|08]|10]o09 20

28 | 16.00 315 (555 |s1] 3|78 |63|723| 3|1 |12]08] 1 20

32 | 16.00 3 [51(58(53(54( 3 |68| 8 |63[71] 3 [07|08]10]09 20

36 | 16.00 3 (79737977 3 |76 (85|73 [78| 3 | 120813/ 11 20

40 | 1600 |Wdwdes | 3 | 6 |s59)55|58| 3 |88|76)|83) 83| 3 | 12| 09] 05| 1 20
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pwaiufin - JeRs  dnd 109 8 20 mgn /2 T4
. snsauzms rnainf
M | e Reyduln N Adiu i1, Yo WHEWE)
Wl 2|3 |em |9 1|2 |3 {em|[au] 1] 2|3 cm ml

4 | 16.00 3 (25(23127]25| 3 [43|32] 3 |35 3[o0o]lo] o] o 20

8 | 16.00 3 (29|28125|28| 3 (6 |9 (89| 8|3 |]o0of{o]|o]o 20

12 | 16.00 3 272 |2 |25] 3 |95]101|106{11.5) 3 {0 | o oo 20

16 | 16.00 313 |35/55] 4|3 [105(/98|97 103 ]| 0]|o0o|o]o 20

20 | 16.00 3 |55(37|45/46| 3 | 988587 9| 3|0 }|0}o0o] o0 20

24 | 16.00 3 144 (4642144 3 11091105]10. {107 3 |05 | 08| 1.4 | 09 20

28 | 16.00 3|5 |49 |48]49| 3 [109(115]|107( 11 | 3 |09 |08 | 08 |07 20

32 | 16.00 3 (53(55 45|51 3 [109] 12107 11 | 3 |09 | 08| 08|07 20

36 | 16.00 3 [52|55{45| 5 | 3 |101[106|95} 10| 3 {09 ]| 08| 08|07 20

40 | 16.00 Em_fsﬂ_mﬁ 3 155{52|45| 5| 3 |85(87 |88 9 |3 |[11]|12] 1 |11 20

WaziiEn
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masiudin - el And 1a# 9 30 me/l /3%u
o ANMOIENTS WBynai
Wn | e Hdaln tuly a1 u Yoo, UNIE S
W12 (3 |em |1 |23 |em|au|1]|2]3]|ecm ml

4 | 1600 3 |15(19(20(1L8| 3 {35553 |43 f(0]|o0o/|o0]o0 20

8 | 16.00 3 |21 (23022022 3 {95/106(100(10 3 00| o]0 20

12 | 16.00 3129272828 3 162|65|59(62[3 |0 o0o]o]o 20

16 | 16.00 3 137(35(33/35( 3 [83/93|94| 9|3 |0 /|o}o]o 20

20 | 16.00 3 (61596662 3 |82[81(|83(823 |0 o] o0o]o 20

24 | 16.00 3 |56(48[49 (51| 3 [76|71]|75]74| 3 [09]|09]12] 10 20

28 | 16.00 3 (56 (5257|553 [87(85|89[87| 3 [07|04]|04]05 20

32 | 1600 |Woadtn | 3 | 58|54 (56 56| 3 |90 | 83|86 88| 3 |09 | 05| 07|08 20

36 | 1600 | mn@uoh [ 3 |s6[s8|5456] 3 |87 |89 |91 |89 3 |09 08| 1 | oo 20

40 | 1600 | Bulmome | 3 | 6 [s8(62| 6| 3 93|89 |91 ]|91| 3 |07 09| 11| 05 20
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