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Impacts of Two Herbicides on Photosynthesis of Eupatorium Adenophorum Spreng
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Abstract: Eupatorium adenophorum Spreng, as an important vicious alien invasive specie, has spread all over south—west China including
Yunnan, Guizhou, Sichuan,Xizang and so on. It has resulted in heavy economic losses to agriculture forest and husbandry, and caused severe
damage of ecosystem equilibrium in the invasion areas. The control to Crofton weed is imperative, while previous studies have shown that the
control efficiency of sulfometureon methyl and picloram to E. adenophorum were excellent.A pot experiment with single—factor randomized
block design was conducted to identify the impact of sulfometureon—methyl and picloram on the photosynshesis of E. adenop horum. Sulfome—
turon—methyl soluble powder and picloram aqueous solution agent with a serial concentrations were sprayed to E. adenophorum ,respectively,
Several photosynthetic indices were determined from 1 d to 7 d after treatment. The results showed that photosynthesis (Pn), stomatal con—
ductance (Gs ), transpiration rate (7r), intercellular CO, concentration (Ci) ,and the content of chlorophyll in the weed plants along with the
increase of the concentration and the time treat. 0.12 g+ L™ sulfometureon—methyl and 1.75 g+ L™ picloram could inhibit photosynthesis of E.
adenophorum effectively.The two doses almost halfed than the recommended dose, hoping to provide some new reference to effective chemical
control of E. adenophorum.
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Table 1 The concentration gradient of herbicides in experiment(g-L™)

BREFRIFISE Herbicide types AbE 1 AbEE 2 AbBE 3 AbEE 4 AbBE 5 CK
70% F W T VA HE Y 70% Sulfometureon methyl.SP 0.024 0.048 0.12 0.24 0.48 0
4% FEMBERR7KF 24%Picloram.SL 0.35 0.70 175 3.50 7.00 0

& 70%FR ST RHERE I B2 0.24 g- L

24% R FMBERAGRI Ry 3.5 gL
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Table 2 Effects of two kinds of herbicides on Pr of Eupatorium adenophorum Spreng
e Treatment/g- L 7%7"6’% 145 FH E$ Pn /pmol - m2es!
1d 2d 3d 4d 5d 6d 7d
FF s R 0 7.21+0.76a 7.43+0.68a 7.47+0.51a 6.52+0.34a 5.86+0.26a 5.45+0.52a 5.12+0.18a
0.024 4.71£0.27b 4.61+0.27b 3.77+0.18b 1.87+0.18bc 1.44+0.18b 0.61+0.09b 0.61+0.09b
0.048 3.17+0.17¢ 2.92+0.07¢ 2.57+0.12¢ 2.40+0.24b 1.54+0.10b 0.46+0.04b 0.35+0.05bc
0.120 3.21+0.09¢ 2.82+0.08c 2.13+0.29¢ 1.65+0.20c 1.60+0.19b 0.26+0.04b 0.17+0.02¢
0.240 2.91+0.14¢ 2.47+0.25¢ 1.94+0.20¢ 1.48+0.16¢ 1.23+0.25b 0.20+0.03b 0.16+0.04¢
0.480 2.87+0.16¢ 2.07£0.13¢ 1.70£0.15¢ 1.18+0.21¢ 0.96+0.16b 0.20+0.03b 0.12+0.02¢
K EMEER 0 7.21+0.76a 7.43+0.68a 7.47+0.51a 6.52+0.34a 5.86+0.26a 5.45+0.52a 5.12+0.18a
0.35 5.61+0.36b 4.38+0.08b 4.19+0.20b 2.76+0.07b 2.33+0.05b 2.03+0.02b 1.45+0.06b
0.70 5.35+0.32b 4.23+0.06b 3.51+0.05bc 2.17+0.06¢ 1.71+0.10c 1.34+0.05¢ 0.77+0.07¢
1.75 5.08+0.19b 4.15+0.09b 3.33+0.14¢ 2.16+0.04¢ 1.36+0.04cd 1.01£0.11cd 0.53+0.02¢d
3.50 4.72+0.23b 3.51+0.16b 2.01+0.18d 1.58+0.06d 1.2+.40d 0.69+0.08cd 0.40+0.04d
7.00 3.12+0.07¢ 1.85+0.06¢ 1.16+0.09¢ 1.09+0.09¢ 0.78+0.07¢ 0.54+0.05d 0.31+0.01d

I [ —F PR R AR TR A — 222 5k 5% BEKF, T

Note: Data with different letters in the same column are different at 5% significant level , Following the same.
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Table 3 Effects of two kinds of herbicides on Gs of Eupatorium adenophorum Spreng

SFALFE Gs/mmol - m?-s!

AL P Treatment/g L™

1d 2d 3d 4d 5d 6d 7d
FF W R 0 52.77+4.45a  50.47+1.43a  54.02+4.5%a 37.90+1.28a  31.01+0.50a  34.98+2.48a 33.20+1.19a
0.024 41.36x1.75b  30.63+0.82b  24.92+1.50b 15.97+0.64¢ 15.64+0.41b 11.34+0.41b 6.57+0.29b
0.048 38.24+0.95bc  28.78+1.03bc  20.84+0.93b 14.33+0.64¢ 9.79+0.39¢ 5.89+0.41c 4.87+0.14¢
0.120 33.53+1.17¢  20.11+0.98d 19.55+0.49b 14.33+0.67¢ 9.87+0.52¢ 5.11+0.51¢ 3.45+0.07¢
0.240 33.62+0.84c  26.53+1.62bc  22.95x1.41b  20.97+1.48b 10.65+0.96¢ 5.55+0.35¢ 4.30+0.20c
0.480 32.32+1.63c 25.32+1.58¢ 20.38+1.49b 14.60+0.58¢ 10.63+0.79¢ 5.16+0.18c 3.26+0.16¢
HAMAEER 0 52.77+4.45a  50.47+1.43a  54.02+4.5%a 37.90+1.28a  31.01+0.50a  34.98+2.48a 33.20+1.19a
0.35 23.66+0.60b  21.35+0.45b 18.50+0.38b 14.62+0.33b 10.61+0.30b 10.81+0.51b 8.53+0.51b
0.70 21.54+0.29b  20.55+0.52b 17.22+0.56b 13.39+0.20b  9.73+0.18bc 9.35£0.51b 7.58+0.13b
1.75 22.30£0.53b  20.17+0.51b 17.25+0.56b 14.16x0.21b 10.25+0.65b 9.59+0.35b 7.86+0.26b
3.50 18.04+0.45b 14.92+0.48c 16.34+0.22b 11.61+0.32¢ 9.38+0.32bc 8.22+0.18b 6.67+0.35b
7.00 18.34+0.22b 14.04+0.10c 12.90+0.06b 11.02+0.18¢ 8.72+0.37c 7.94+0.47b 7.03+0.06b
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Table 4 Effects of two kinds of herbicides on Tr of Eupatorium adenophorum Spreng

ZERE R Tr/mmol -m2+s™

AbFf Treatment/g- L™

1d 2d 3d 4d 5d 6d 7d
FF W R 0 1.05+0.08a 0.97+0.05a 0.90+0.06a 0.78+0.03a 0.88+0.05a 0.95+0.08a 0.92+0.10a
0.024 1.01+0.11a 0.73+0.09ab 0.66:+0.06b 0.57+0.05b 0.47+0.07b 0.36+0.04b 0.26+0.04b
0.048 0.72+0.08b 0.69+0.11ab 0.55+0.03b 0.50+0.04b 0.38+0.03bc 0.26+0.03bc 0.18+0.02b
0.120 0.71+0.09b 0.61+0.08b 0.52+0.04b 0.46+0.06b 0.32+0.02be 0.20+0.02¢ 0.15+0.02b
0.240 0.70+0.03b 0.64+0.12b 0.67+0.04b 0.51+0.07b 0.35+0.04bc 0.21+0.02¢ 0.15+0.02b
0.480 0.60+0.06b 0.59+0.09b 0.57+0.05b 0.51+0.02b 0.30+0.01c 0.18+0.01c 0.12+0.02b
HAMAEER 0 1.05+0.08a 0.97+0.05a 0.90+0.06a 0.78+0.03a 0.88+0.05a 0.95+0.08a 0.92+0.10a
0.35 0.68+0.03b 0.58+0.02b 0.47+0.05b 0.43+0.02b 0.38+0.01b 0.41+0.03b 0.34+0.03b
0.70 0.61+0.04b 0.51+0.02bc 0.40+0.06b 0.40+0.01bc 0.31+0.02b 0.35+0.04b 0.22+0.02bc
1.75 0.62+0.02b 0.44+0.03cd 0.45+0.03b 0.37+0.02bcd 0.33+0.04b 0.34+0.04b 0.19+0.01bc
3.50 0.57+0.02b 0.40+0.02d 0.41+0.02b 0.35+0.01cd 0.32+0.03b 0.33+0.04b 0.15+0.01c
7.00 0.55+0.01b 0.37+0.01d 0.33+0.02b 0.32+0.02d 0.27+0.04b 0.35+0.04b 0.18+0.04¢
RS AABRERXEZFZME CO, KE Ci IR
Table 5 Effects of two kinds of herbicides on Ci of Eupatorium adenophorum Spreng
AL P Treatment/g L™ MU CO ¥ Cifpmol - mol”
1d 2d 3d 4d 5d 6d 7d
FH It R 0 251.26+1.03a  246.36+4.51a  260.93+3.0la  269.50+2.81a  261.90+5.13a  272.10+6.46a 274.40+2.31a
0.024 215.80+3.61c  203.60+4.50b  182.50+2.65¢  186.90+3.07¢  195.90+3.87d 184.50+3.21d  173.80+2.44d
0.048 223.80+3.07bc  235.40+£3.49a  232.80+2.11b  201.70+2.20d  221.00+1.59¢  209.43+2.02¢  199.10+2.25¢
0.120 230.50+8.64bc  237.36+8.55a  230.30+3.04b  232.80+3.40c  238.73+3.16b  225.26+3.09b  200.50+2.81c
0.240 225.13+8.36bc  231.46+6.05a  249.70+7.94a 240.50+2.25bc  242.63+2.66b  230.00+3.12b  211.36+5.47b
0.480 235.80+4.32ab  244.00£5.66a  248.76+4.80a  244.53+3.59b  233.16x2.62b  226.70+2.70b  203.70+3.34bc
REMIERR 0 251.26+1.03a  246.36+4.51a  260.93+3.0la  269.50+2.81a  261.90+5.13a  272.10+6.46a 274.40+2.31a
0.35 246.40+2.46a 235.73+3.36abc 241.50+8.80b 214.86+3.02bc  214.90+4.39b  211.30+2.54b  197.60+0.30b
0.70 240.30+1.57b  226.60+3.48cd 223.90+2.54cd  209.20+4.04c  214.20+£3.16b  202.90+3.49bc  190.20+1.70cd
1.75 239.03+0.73b 228.16+£3.58bcd 219.33+3.28cd  213.16+3.16c  209.60+5.03b  198.63+4.64bc  189.20+2.97cd
35 247.06+2.18a 238.17+2.33ab  229.66+3.53bc  224.90+3.23b  218.96+0.89b  208.23+2.15b  196.13+2.25bc
7.0 229.73+1.43¢  222.06+2.27d  209.96+1.94d 207.76x4.97¢c  195.83+5.08c  194.76+2.75¢  184.73+3.06d
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Table 6 Effects of two kinds of herbicides on Chla of Eupatorium adenophorum Spreng

IH43E a & & Chla/mg-g?

AbFf Treatment/g- L™

1d 2d 4d 5d 6d 7d
FF W R 0 0.94+0.009a  0.92+0.014a  0.96+0.003a  0.96+0.006a  0.94+0.008a  0.91+0.011a  0.93+0.008a
0.024 0.85+0.028b  0.77+0.005b  0.73+0.021b  0.69+£0.007b  0.56+0.005b  0.51+0.011b  0.50+0.005b
0.048 0.80+0.007¢ 0.66+0.009¢  0.64+0.010c 0.56+0.014¢ 0.49+0.014c  0.46x+0.005¢ 0.46+0.005¢
0.120 0.62+0.010d  0.59+0.003d  0.55+0.013d  0.51+0.002d  0.42+0.006d  0.42+0.009d  0.40+0.003d
0.240 0.59+0.007de  0.57+0.012d  0.53+0.006d  0.49+0.007d  0.40+0.005d  0.40+0.004de  0.39+0.003d
0.480 0.56+0.009¢ 0.52+0.008¢  0.49+0.008¢  0.46+0.009d  0.40+0.008¢  0.39:0.003e 0.34+0.007e
S EIERR 0 0.94+0.009a  0.92+0.014a  0.96+0.003a  0.96£0.006a  0.94+0.008a  0.91+0.011a  0.93+0.008a
0.35 0.91+0.017a  0.81+0.019pb  0.80+0.006b  0.74+0.026b ~ 0.70+0.010b  0.56+0.009b  0.54+0.005b
0.70 0.81+0.010b  0.69+0.006c  0.65+0.012b  0.63+0.017¢ 0.57+0.008¢c  0.49+0.009¢ 0.47+0.014¢
1.75 0.80+0.013b  0.62+0.018d  0.58+0.006d  0.55+0.006d  0.48+0.013d  0.36+0.008d  0.34+0.005d
3.50 0.78+0.004b  0.59+0.004d  0.56+0.012d  0.51+0.004d  0.46+0.005d  0.33+0.008de  0.30+0.005¢
7.00 0.64+0.010c 0.50+0.005¢  0.48+0.004e 0.45+0.005¢ 0.37+0.004e  0.32+0.015e 0.29+0.006e

R 7 WHREFRXEZFZMEE b HIRM
Table 7 Effects of two kinds of herbicides on Chlb of Eupatorium adenophorum Spreng

MH4RE b & Chlb/mg-g”

AL P Treatment/g L™

1d 2d 4d 5d 6d 7d
FF W R 0 0.25+0.009a  0.24+0.014a  0.23+0.003a  0.24+0.006a  0.24+0.009a  0.24+0.011a  0.23+0.008a
0.024 0.20£0.003b  0.19+0.006b  0.18+0.002b  0.16+0.003b  0.14+0.003b  0.11+0.002b  0.09+0.002b
0.048 0.18+0.006¢ 0.17£0.001c  0.15+0.004c 0.13+0.003¢ 0.12£0.002¢  0.09+0.001c 0.07+0.001¢
0.12 0.14+0.002d  0.13+0.004d  0.12+0.001d  0.10£0.004d  0.10+0.002d  0.08+0.006d  0.06+0.002d
0.24 0.13+0.001de  0.13+0.001d ~ 0.11x0.005d  0.10£0.004d  0.09+0.002d  0.07+0.002de  0.05+0.001d
0.48 0.12+0.001e 0.11+0.003e  0.09+0.003e 0.08+0.002e 0.08+0.001e  0.07+0.002e 0.04+0.001e
HAMAEER 0 0.25+0.009a  0.24+0.014a  0.23+0.003a  0.24+0.006a  0.24+0.009a  0.24+0.011a  0.23+0.008a
0.35 0.24+0.005ab  0.23+0.002ab ~ 0.21+0.002b  0.23+0.003b ~ 0.20+0.002b  0.17+0.002b  0.12+0.003b
0.7 0.23+0.009b  0.26+0.004b  0.20+0.004c 0.21+0.004¢ 0.18+0.005¢  0.15+0.001c 0.10+0.002¢
1.75 0.20+0.003¢ 0.18+0.002¢  0.15£0.001d  0.14+0.001d  0.12+0.004d  0.11x0.003d  0.09+0.002d
3.5 0.19+0.001cd  0.16+0.003c 0.13+0.004d  0.13+0.001d  0.11+0.003de  0.10+0.004de  0.09+0.002d
7 0.18+0.001d  0.15+0.002d  0.13+0.002d  0.11+0.001e 0.10+0.003e  0.09+0.003e 0.07+0.001e
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