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Weed Selection for Phytoremediation of Fluoranthene

251050 QSJQ']EJl* LLas“U‘ﬁ‘lﬂgﬁ aungaz
Waraporn Chouychai " and Khanitta Somtrakoon”
‘anuindiinen anyineimansuazimalulad amnine1desviguasansIn UATENTIA 60000
2pAinn@aine AngAnenmand s ine1duavnansnia wnanses 44150
1Biology Programe, Faculty of Science and Technology, Nakhonsawan Rajabhat University, Nakhonsawan, Thailand 60000
2Department of Biology, Faculty of Science, Mahasarakham University, Mahasarakham, Thailand 44150

*Corresponding author: waraporn.c@nsru.ac.th

Received: November 2, 2018
Abstract Revised: January 15, 2019
Accepted: February 8, 2019

Using food crop in phytoremediation increased concern about pollutant biomagnification
along food chain. The efficiency of weed to be used in fluoranthene phytoremediation was studied.
Three weeds, Cyperus rotundus, Phyllanthus niruri and Gomphrena celosioides, were planted in 200
mg/kg fluoranthene-contaminated soil for 30 days, growth and fluoranthene remaining in soil were
compared. The results showed that fluoranthene was not toxic to shoot growth of 3 weeds but
decrease root fresh weight and dry weight of C. rotundus and G. celosioides 58-67 and 61%,
respectively, when compared with plant growing in non-contaminated soil. Fluoranthene did not
affected to chlorophyll content of C. rotundus and G. celosioides but decreased chlorophyll B and
total chlorophyll of P. niruri 34.8 and 20.2%, respectively, when compared with plant growing in non-
contaminated soil. However, only C. rotundus could decrease fluoranthene content in soil more than
non-planted soil after 30 days. The fluoranthene remaining in C. rotundus-planted soil was 58.2%
while fluoranthene remaining in non-planted soil was 62.6% but they were not different significantly.
Fluoranthene was toxic to chlorophyll content of P. niruri but was toxic to root fresh weight and dry
weight of C. rotundus and G. celosioides. The selection of weeds which were better tolerant to

fluoranthene than these 3 plants should be done in the future.
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Figure 1 Growth of C. rotundus (left), P. niruri (central) and G. celosioides (right) in non-contaminated

and 200 mg/kg fluoranthene contaminated soil for 30 days

Abbrevation: C = non-contaminated soil, F= 200 mg/kg fluoranthene contaminated soil
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Table 1 Growth of 3 weeds in non-contaminated and 200 mg/kg fluoranthene contaminated soil for 30 days

Plant Shoot Root
Length (cm) Freshweight(g9) Dryweight(g) Length (cm) Freshweight(9) Dry weight (g)

C. rotundus
C 7.3£0.2 1.4+0.1 0.34+0.03 17.1+£1.3 0.9+0.2a 0.26+0.05a
F 7.5+0.4 1.4+0.2 0.34+0.06 14.0+1.2 0.3+0.0b 0.10+0.02b
P. niruri
C 24.5+2.7 1.7+0.3 0.50+0.09 8.5+1.1 0.9+0.3 0.23+0.08
F 24.6+2.2 2.7+0.8 0.68+0.21 9.2+0.6 0.8+0.1 0.20+0.04
G. celosioides
C 30.1+2.0 9.3+1.9 2.71+0.72 12.3+2.3 3.1+0.5a 0.99+0.21a
F 25.1+£2.3 55+1.4 1.37+0.29 7.7+1.1 1.3+0.3b 0.38+0.08b

*Different lower case letter shown significant difference (P<0.05) between non-contaminated and 200 mg/kg fluoranthene

contaminated soil. Abbrevation: C = non-contaminated soil, F= 200 mg/kg fluoranthene contaminated soil

Table 2 Chlorophyll content of 3 weeds in non-contaminated and 200 mg/kg fluoranthene

contaminated soil for 30 days

Plant Chlorophyll a Chlorophyll b Total chlorophyll
(mg/ml) (mg/ml) (mg/ml)

C. rotundus

C 29.2+0.4 25.8+5.1 55.0+5.2

F 29.5+0.4 15.1+0.6 44.6+0.8

P. niruri

C 27.8+0.1b 52.5+0.9a 80.3+0.9a

F 29.9+0.3a 34.2+2.6b 64.1+2.3b

G. celosioides

C 29.6+0.5 35.2+4.1 64.8+3.7

F 30.5+0.2 24.6+3.0 55.1+3.1

*Different lower case letter shown significant difference (P<0.05) between non-contaminated and 200 mg/kg fluoranthene

contaminated soil. Abbrevation: C = non-contaminated soil, F= 200 mg/kg fluoranthene contaminated soil
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Table 3 Percentage of fluoranthene remaining in 200 mg/kg fluoranthene contaminated soil planted

with each weed for 30 days

Plant %Remaining of fluoranthene
Non-plant 62.6+13.8

C. rotundus 58.2+8.5

P. niruri 63.6+4.8

G. celosioides 70.4+5.2
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