RO IR 2011,30(6):1037-1043

Journal of Agro-Environment Science

BREFIXNE RS ER M EE RS HAIRN

MK VBT AR Al KICH FUE AT SR ATFHEERE, 1A M 225009)

 E AT HRNBRERIN/NE A SRS K RIS EIE N, e R F AT LSS/ NESE 13 38 Mi/NE A& 19 B
Z/NE JRPRE, BT T RN R L R RE 5 MR EIX HOE SRR R . SRR R 5 AR RIS,
INER R ANEE GRS R BERK, LG R(Pn) FEB R (Tr) KRS IL S (Gs ) AR FIRE BEREAR , UEHA B ) B E R T/
ZHeaTE, HRAE—@WRIE-BRNR R, HEERIOEITRY, BRER 8 ERAR T IR RE B8R (Fo/Fm) \PS 1T I 5EER
b2 (0) B RIEE KR (gP) , AR R (NN 2 —E W - FHa . RIPERERIIRE T /NEM B RET M
#l, PS I B &2 RS Yo & B FEHE 2. /INEM R B B RA —E W6 E R ILE] , AR sl IHBR BR BRI E
REEI : FREH SRS SR R RIS E NE

hESHES . X503.231  CEEFEEG:A  XEHS.1672-2043(2011)06-1037-07

Effects of Herbicides on Photosynthesis and Chlorophyll Fluorescence Parameters in Wheat Leaves
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Abstract: Effects of five kinds of herbicides(i.e. tribenuron—methyl, fluroxypyr, isoproturon, puma super, chlorotoluron) on photosynthetic

characteristics and chlorophyll fluorescence parameters in 2 winter wheat cultivars( weak—gluten wheat Yangmai 13,strong gluten wheat Yan—
nong 19) were studied under field conditions. The results showed that all of tested herbicides caused the decline of photosynthetic pigment
content in leaves of 2 wheat varieties. Photosynthetic rate (Pn), transpiration rate(7r) and stomatal conductance (Gs ) were also declined at
different degrees, but chlorophyll a/b value, intercellular CO, concentration( Ci) increased gradually. All of these indexes showed a dose—

response relationship to herbicide. Chlorophyll fluorescence analysis showed that herbicide could significantly reduce the primary light energy

conversion efficiency( Fv/Fm ), PSII potential activity (Fv/Fo), PSTI actual photochemical efficiency(®) and photochemical quenching(qP),

but increase non—photochemical quenching(g/N) as the herbicide dosages raised, indicating that wheat leaves might have photosynthetic pro—
tection in some degree under herbicide stress, and there was a certain difference between the 2 wheat varieties in tolerating to herbicides

stress.
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Table 1 Effect of herbicides on photosynthetic pigment contents of wheat leaves

gt wEn L Gl Gl Clony TR GO
Varieties Herbicide L+ hm? mg-g! mg-g mg-g Chlorophyll a/b mg-g
## 13 P 3 75 2.780+0.099 0.990+0.056 3.770+0.042 2.819+0.275 0.955+0.007
Yangmai 13 Tribenuron—methly 150 2.675+0.530 0.775+0.021 3.450+0.509* 3.461+0.777 0.820+0.056
300 2.380+0.467* 0.910+0.028 3.290+0.438* 2.624+0.589 0.765+0.162
ek 375 3.020+0.099 0.790+0.198 3.810+0.099 3.961£1.115 1.045+0.035
Fluroxypyr 750 2.805+0.219 0.955+0.091 3.755+0.304 2.933+0.040 0.840+0.156
1 500 2.605+0.035 0.905+0.021 3.510+0.057 2.879+0.028 0.720+0.268
SR 1125 2.870+0.169 0.850+0.367 3.715+0.205% 3.782+1.856 0.795+0.275
Isoproturon 2 250 2.510+£0.113* 0.840+0.212 3.350+0.325%* 3.055+0.634 0.695+0.063
4 500 2.230+£0.156**  0.575+0.049%* 2.805+0.205 3.885+0.098 0.595+0.063%*
g 375 2.945+0.077 0.935+0.247 3.875+0.332 3.255+0.787 0.900+0.028
Fenoxaprop—ethyl 750 2.750+0.127 0.910+0.014 3.665+0.149 3.005+0.099 0.860+0.169
1 500 2.575+0.148 0.870+0.028 3.445+0.177* 2.958+0.074 0.685+0.007
SERE 3750 3.240+0.113 0.805+0.346 4.045+0.460 4.396+1.762 0.975+0.035
Chlortoluron 7 500 2.865+0.148 1.245+0.106 4.110+0.255 2.307+0.083 0.800+0.028
15 000 2.625+0.487 0.675+0.120* 3.300+0.368* 4.020+1.441 0.735+0.063
XTHE CK 0 3.035+0.149 1.065+0.063 4.095+0.219 2.852+0.026 0.905+0.063
Ak 19 P 3 75 2.645+0.064 1.025+0.035 3.670+0.028 2.571+0.151 0.920+0.071
Yannong 19  Tribenuron—methly 150 2.490+£0.071**  0.865+0.035%*  3.360+0.113%* 2.880+0.038 0.795+0.050*
300 2.470£0.042%*  0.795+0.050**  3.265+0.092%* 3.113+0.142 0.770+0.028**
ek 375 3.030+0.085 1.110+0.071 4.140+0.156 2.730+0.111 1.000+0.028
Fluroxypyr 750 2.905+0.149 0.940+0.085 3.840+0.240 3.097+0.139 0.920+0.014
1 500 2.620+0.001* 0.920+0.099* 3.535+0.092* 2.863+0.293 0.820+0.042
SR 1125 2.805+0.050 0.940+0.057 3.745+0.106 2.982+0.113 0.830+0.001
Isoproturon 2 250 2.540£0.141**  0.865+0.021**  3.405+0.120%* 2.939+0.221 0.790+0.014**
4 500 2.435£0.120%*  0.835+0.035%*  3.270+0.156%* 2.923+0.011 0.760+0.014**
L 375 2.965+0.035 1.080+0.099 4.040+0.071 2.766+0.286 0.980+0.001
Fenoxaprop—ethyl 750 2.915+0.092 1.090+0.028 4.000+0.113 2.682+0.013 0.900+0.028
1 500 2.625+0.163* 0.850+£0.057**  3.475+0.106** 3.097+0.383 0.830+0.042
SERE 3750 2.745+0.205 0.995+0.035 3.740+0.170 2.774+0.303 0.920+0.085
Chlortoluron 7 500 2.690+0.269 0.920+0.014* 3.605+0.248* 2.933+0.341 0.820+0.085
15 000 2.475+£0.078**  0.865+0.007**  3.335+0.078%* 2.859+0.097 0.770+0.028**
XTHE CK 0 2.910+0.170 1.062+0.106 3.980+0.269 2.733+0.124 0.920+0.057

T B PR AR ME R (SD) s * 0+ P RIFR 22 535 0.05 1 0.01 BEKF, T

Note: The values mean average + standard deviation(SD ); *, **mean difference significant at the 0.05 and 0.01 levels, respectively. The same below.
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Table 2 Effect of herbicides on gas exchange characteristics of wheat

Jafa] CO;

m BREH Bﬁé’tﬂﬁﬁ @%%ﬁ$ Intercelluljk(%z UL Stomatal %ﬁ ﬁ$ LR
Varieties Hesbicide Apphcatlon_zrate/ Photosynthemf2 ra_tle/ concentration/ conducta_];ce_/l Transplratu_)zn rite/ . .Sto‘matal
mL+hm wmolCO, m™-s ol CO,+mol™ mmol -m7?+s mmol sm>-s limitation value
## 13 P 3 75 23.55+2.080 258.5+3.873 0.518+0.040 8.190+0.272 0.353+0.015
Yangmai 13 Tribenuron—methly 150 21.62+1.352 291.5+4.509%* 0.381+0.077*%*  6.475+£0.440**  0.317+0.020%*
300 20.32+1.547** 296.0+4.690%* 0.293+0.016%*  6.135+£0.031**  0.274+0.011**
ek 375 24.10+£0.955 250.0+8.129 0.545+0.055 9.482+0.528 0.388+0.009
Fluroxypyr 750 22.77+2.753 270.7+7.762 0.487+0.078* 9.105+1.211 0.339+0.015
1 500 21.80+1.110 291.5+5.686%* 0.436+0.062%* 7.885+0.482* 0.298+0.010%*
SR 1125 23.77+1.627 285.0+9.360* 0.393+0.032%* 7.855+0.983* 0.309+0.022%*
Isoproturon 2 250 21.15+1.782% 294.0+3.266%* 0.329+0.073%*  6.325£1.322%*  (.294+0.006%*
4 500 19.92+2.362%* 304.5+5.507** 0.270£0.087**  5.790+£0.198**  0.262+0.014**
T 375 24.60+1.805 254.7+7.858 0.643+0.035 9.667+0.321 0.381+0.046
Fenoxaprop—ethyl 750 23.72+0.590 273.0£6.377 0.486+0.082* 9.355+0.904 0.309+0.020%*
1 500 21.42+2.634 290.0+9.556%* 0.452+0.094%*  7.887+0.636**  0.280+0.015%*
LR 3750 23.80+£0.941 277.7+9.105 0.525+0.104 8.637+0.704 0.380+0.043
Chlortoluron 7 500 22.80+2.122 282.0+8.286 0.385+0.036*%*  7.687+1.040**  0.305+0.008**
15 000 21.77+0.801 292.2+6.184%* 0.322+0.006%*  6.842+0.988**  0.295+0.026**
XTHE CK 0 23.60+0.605 270.2+6.448 0.597+0.072 9.007+0.588 0.361+0.018
& 19 P 3 75 23.12+1.808 253.0+£9.615 0.421+0.092%* 8.107+1.469 0.357+0.034
Yannong 19  Tribenuron—methly 150 21.42+2.634 277.5+£8.103 0.315+0.034%* 7.887+0.636 0.317+0.036**
300 19.95+1.524%** 304.5+5.507** 0.287+0.079%*  6.555£1.274**  0.270+0.020%*
ek 375 23.77+1.627 248.0+6.950 0.526+0.103 9.355+0.904 0.390+0.040
Fluroxypyr 750 22.80+2.122 260.0+3.140 0.485+0.083* 7.795+1.558 0.342+0.017*
1500 19.62+2.641%* 293.7+8.501%* 0.370£0.055%*  7.537£0.749**  0.305+0.031**
SR 1125 21.15+1.782 278.2+6.918 0.395+0.031%* 7.855+0.983 0.320+0.029%*
Isoproturon 2 250 20.70+3.069* 285.0+9.360%* 0.330£0.075%*  6.325£1.322%*  0.295+0.006%*
4 500 19.60+1.257** 294.0+3.266%* 0.271+0.087**  5.790+0.198**  0.252+0.015%*
g 375 24.60+1.805 254.7+7.858 0.642+0.035 9.667+0.321 0.385+0.046
Fenoxaprop—ethyl 750 23.72+0.590 270.2+6.448 0.451+0.093%* 8.877+0.913 0.337+0.015*
1 500 19.9242.362%** 290.0+9.556%* 0.382+0.143%*  7.077+0.560**  0.287+0.022%*
SERE 3750 23.80+£0.941 277.7+9.105 0.523+0.062 8.637+0.704 0.327+0.020%*
Chlortoluron 7 500 21.77+0.801 282.0+8.286 0.385+0.035%* 7.687+1.040 0.312+0.018%**
15 000 19.77+2.666** 292.2+6.184%* 0.322+0.006%*  6.842+0.988**  0.280+0.016**
*THE CK 0 23.50+0.606 273.0£6.377 0.599+0.063 9.107+0.565 0.380+0.041
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Table 3 Effect of herbicides on chlorophyll fluorescence parameters of wheat

hEp BREEF] ﬁﬁéﬁi&fﬁh Fv./Fm Primary Fv/Fo PSTI ¢Actua¥ ¢P Photochemical N NOHT
Varieties Herbicide Apphcatlon_zr ate/ light enerey potential activity ph.o tochemical quenching photoche.mlcal
mL-hm conversion efficiency of PS1I quenching

## 13 P 3 75 0.812+0.005 4.327+0.163 0.665+0.037 0.878+0.038 0.201+0.028
Yangmai 13 Tribenuron—methly 150 0.809+0.016 4.270+0.463 0.662+0.016 0.872+0.034 0.229+0.045
300 0.794+0.021 4.192+0.377 0.648+0.045 0.862+0.061 0.262+0.023

ek 375 0.810+0.007 4.272+0.201 0.659+0.022 0.887+0.020 0.212+0.130

Fluroxypyr 750 0.807+0.014 3.900+0.470 0.643+0.038 0.871+0.030 0.241+0.096

1 500 0.797+0.011 3.925+0.281 0.652+0.032 0.861+0.015 0.238+0.026

SR 1125 0.803+0.023 4.000+0.517 0.676+0.031 0.899+0.014 0.216+0.011

Isoproturon 2 250 0.796+0.030 3.927+0.513 0.677+0.006 0.868+0.045 0.265+0.048

4 500 0.783+0.027* 3.652+0.523* 0.627+0.048* 0.830+0.049* 0.286+0.075

B 375 0.806+0.024 4.220+0.606 0.670+0.017 0.907+0.017 0.182+0.039

Fenoxaprop—ethyl 750 0.799+0.016 4.142+0.547 0.664+0.031 0.884+0.041 0.203+0.049

1 500 0.795+0.020 4.007+0.404 0.655+0.037 0.883+0.045 0.227+0.031

LR 3750 0.802+0.019 4.082+0.465 0.651+0.033 0.899+0.023 0.218+0.020

Chlortoluron 7 500 0.798+0.022 3.930+£0.610 0.647+0.055 0.882+0.079 0.229+0.055

15 000 0.795+0.026 3.982+0.762 0.630+0.038 0.859+0.057 0.265+0.039

XTHE CK 0 0.812+0.021 4.385+0.585 0.678+0.020 0.901+0.011 0.195+0.021

& 19 P 3 75 0.825+0.009 4.493+0.185 0.685+0.007 0.894+0.035 0.133+0.023
Yannong 19  Tribenuron—methly 150 0.813+0.010 4.399+0.263 0.666+0.032 0.887+0.058 0.229+0.059
300 0.800+0.012* 4.005+0.445%* 0.653+0.023 0.858+0.042 0.245+0.098

ek 375 0.823+0.013 4.654+0.381 0.694+0.013 0.916+0.010 0.112+0.076

Fluroxypyr 750 0.815+0.011 4.549+0.415 0.654+0.018 0.873+0.038 0.149+0.065

1500 0.814+0.002 4.431+0.337 0.655+0.018 0.864+0.038 0.177+0.008

SR 1125 0.814+0.009 4.370+0.275 0.679+0.023 0.902+0.059 0.185+0.092

Isoproturon 2 250 0.810+0.007 4.268+0.426* 0.687+0.011 0.877+0.027 0.201+0.088

4 500 0.799+0.018* 4.013+0.302%* 0.635+0.036* 0.819+0.096** 0.255+0.094*

Las) 375 0.826+0.005 5.135+0.321 0.693+0.007 0.924+0.017 0.122+0.022

Fenoxaprop—ethyl 750 0.821+0.009 4.613+0.266 0.671+0.023 0.901+0.031 0.158+0.029

1 500 0.813+0.006 4.351+0.163 0.662+0.012 0.895+0.027 0.185+0.049

SERE 3750 0.821+0.004 4.619+0.140 0.677+0.022 0.863+0.061 0.153+0.027

Chlortoluron 7 500 0.821+0.009 4.613+0.283 0.664+0.031 0.859+0.112 0.192+0.047

15 000 0.809+0.016* 4.261+0.206* 0.635+0.026* 0.853+0.037* 0.237+0.110

*THE CK 0 0.819+0.014 4.759+0.167 0.671+0.029 0.924+0.006 0.152+0.067
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