2 KNEH % Soybean Science 2018,37(3) :399 —407
; http://www. haasep. cn DOI:10. 11861/j. issn. 1000-9841.2018. 03. 0399

BHEXENEHBNMEFEREREEBEHEZZKAESHNTL
x| BLAEMRLHER,E K, RAR

(R AR KA ARl B/ e BT &, VI 3T 210095)

BB BRI R 50 o E A 22 50 L L 458 2 0 2 B B T 5 A T 0
T T ASRIR LR L R REF A 06 TR AT, B 07 6 0 X0 0 T A 9 B B L S A I
FIBE IR T 3 4 ASFIBEZEMONG S HH B TSR I S A0 . 45 SR04 50% A5 %k (EDSO) {8, 17 M
I (CZ) FIRET ARG 30 52 Bk04 (TL) FORERHEREAE , 22 BUAFIR (SC) R RETHEREES , VL35 4042 (UT) RO RETH 52 5 , 5t
PSSR0 1,1.78.,2. 17,317, (R ARFIA B H RIS 2 d,4 AFBER PS OGS0 (F,/F,) PST
SEBOEARER(Y (1)) A TAEB M (ETR) DAL BT R (gP) Rk L YR 2 0] ik £ 59 i
66 AR AL TR B (NPQ) 5L BUAR [ A5 LA, T FhIRE NPQ B2 20 H I 3ot iy 4 I i Z5 5 7155, SCLTL B CZ
RN S B IUS RE HRa3. S bk L RS ORI RE F/F, Y (T) \ETR qP 76201 IR Ab BUS T W 1 /1,
NPQ BAEMSAEFAE 1Tt ZERGH 1.2 ~2.4,0.6,0.6 ~1.8,0.6 ~ 1.2 kg-hm 47 R ik 20 H SIS JT R0 BE FL/F, |
Y(I) ETR P 43505 525 TR AR, Bl T8 L bR IR EF SR BEBE G5 152 2 50k 2 i 22 St
TP T BT A DA

SERR /R K B H I s MR RIS T

Tolerance Screening of Wild Soybean to Glyphosate and the Changes of Chloro-
phyll Fluorescence Parameters after Glyphosate Application

LIU Qi,XIANG Shi-gang ,HU Yu-qi, QIANG Sheng,SONG Xiao-ling
(Weed Research Laboratory, College of Life Science of Nanjing Agricultural University ,Nanjing 210095, China)

Abstract: In order to study the difference of glyphosate tolerance of wild soybean from different populations and the effects of
glyphosate on their fluorescence parameters, the glyphosate tolerance of different wild soybean populations which were sampled
from 17 different sites were measured in greenhouse, and 4 populations with the highest, higher, lower, and lowest tolerance
to glyphosate were selected to determine the changes of chlorophyll fluorescence parameters after spraying glyphosate. The re-
sults showed that, based on ED50 value, the population of Jintan (JT), Shucheng (SC), Tieling (TL) and Chenzhou ( CZ)
had the highest, higher, lower, and lowest tolerance to glyphosate and their tolerance index was 3. 17, 2. 17, 1.78 and 1, re-
spectively. Two days after applying different doses of glyphosate, the maximal photochemical efficiency ( Fv/Fm) and actual
photochemical efficiency (Y( Il )) of PSII, photochemical quenching (gP) and electron transport rate (ETR) of those 4
populations were generally decreased with the increasing glyphosate does. The non-photochemical quenching ( NPQ) showed
different trend of change in different populations, the NPQ of JT population increased while the NPQ of SC, TL and CZ popu-
lation increased first and then decreased with the increasing glyphosate does. Consequently, after glyphosate application, the
higher the tolerance, the smaller decline rate of F,/F, , Y (II), ETR and ¢P, and the more steady increasing of the
NPQ. After the application of 1.2 -2.4,0.6,0.6 —1.8 and 0.6 — 1. 2 kg-ha 'active ingredients of glyphosate, the F,/F
Y(II), ETR and ¢P of JT population were significantly higher than that of other populations respectively. Therefore, after

m

glyphosate application, comparing the difference of fluorescence parameters of different wild soybean populations could be used
for rapid screening of glyphosate tolerance.

Keywords: Wild soybean; Glyphosate; Chlorophyll fluorescence parameters; Tolerant
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Table I Geographic location information of wild soybean populations
ki G LH AT itk %5 LE AT
Population No. Longitude and latitude Habitat Population No. Longitude and latitude ~ Habitat
M AR .
CZ N25.74° ,E112. 96° 13 BC N45.49° E123. 28° i
Chenzhou, Hunan Baicheng, Jilin
LT WIFg sk KA
N SY N41. 86°,E122. 96° Mgl IR VAl N29. 15°,E110. 46° bEIpY
Shenyang, Liaoning Zhangjiajie, Hunan
HAKAR LT IR
" # CC N43.79°,E125. 48° yi&=37] w SC N31.36°,E117. 02° S
Changchun, Jilin Shucheng, Anhui
TR KR X TR IR
77 N34.74° E113. 87° A% 5% AQ N31.13°,E117.01° 11E53
Zhengzhou, Henan Anqing, Anhui
TN g R
e GL N25.27°,E110. 37° Hh s LH N33.60°,E113. 84° A< M 5%
Guilin, Guangxi Luohe, Henan
LTI LR
! TL N42.21°,E123. 94° 11E53 % HD N36.52°,E114. 77° bEBY]
Tieling, Liaoning Handan, Hebei
BlpeE . IER A
BY N46. 05°,E127. 44° A 1 5% HH N27.54°,E109. 93° KN
Bayan, Heilongjiang Huaihua, Hunan
WA 1 T34 \
SR N28.48° ,E117. 99° 113 JT N31.66°,E119.47° KM%
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WL T
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Table 2 Fitting results of glyphosate effective dosage and 1-Phytotoxicity index of 17 wild soybean populations

Tl ibE g 5 L — A FH BB it £ 50% fKii 90% Ak X FH (GRS
Population No. Dose-response curves ED50 ED90 R? Tolerance index
cz y=-0.15+1.15/(1 + (X/0.07)"1.36) 0. 055 0.173 0.99 1.00
SY y=-0.21+1.20/(1 + (X/0.08)"1.19) 0.058 0. 189 0.99 1. 06
cC y=-33.72+34.72/(1 + (X/2111. 12)0. 40) 0.06 0.264 0.99 1. 11
77 y=-0.35+1.35/(1 +(X/0.11)70.99) 0. 064 0.215 0.99 1.17
GL y=-0.46 +1.45/(1 + (X/0.16)"1.31) 0. 094 0.231 0.98 1.72
TL y=-1.78 +2.78/(1 + (X/0.96)"0. 56) 0. 064 0.208 0.99 1.78
BY y=-63.82+64.81/(1 + (X/376.99)0.59) 0. 097 0.270 0.98 1.78
SR y=-0.33+1.33/(1 + (X/0.14)"1.38) 0. 100 0.242 0.99 1.83
HN y=-0.28 +1.28/(1 + (X/0.14)"1. 82) 0.115 0.236 0.96 2.11
BC y=-0.31+1.30/(1 + (X/0.16)"1.65) 0.118 0.254 0.97 2.16
Al y=-0.13+1.13/(1 + (X/0.13)72.26) 0.118 0.239 0.99 2.17
SC y=-0.08 +1.05/(1 + (X/0.13)"3.11) 0.118 0.258 0.97 2.17
AQ y=-0.06+1.03/(1 + (X/0.12)"3.27) 0.118 0.207 0.96 2.17
LH y=-0.37+1.36/(1 + (X/0.17)"1.80) 0.124 0.243 0.98 2.28
HD y=-1.08+2.07/(1 + (X/0.32)"1.42) 0. 137 0.258 0.96 2.51
HH y=-1.24+2.22/(1 + (X/0.35)"1.74) 0.170 0.252 0.97 3.11
JT y=-0.04 +1.01/(1 + (X/0.18)"5.20) 0.173 0.279 0.97 3.17

XY 535 I H B9 A ORI R 1 - 25 E SR B84

X .Y indicate effective dosage of glyphosate and 1-Phytotoxicity index respectively.
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Glyphosate dose refers to the active ingredients ; different lowercase indicate significant difference at

5% level (P <0.05). The same as below.
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Fig. 1 Changes in the maximum energy conversion efficiency (F,/F, ) of the wild

soybean seedlings exposed to various dosages of glyphosate for 2 days
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Changes in the actual photochemical efficiency of PS( [ ) (Y( I )) of the wild

soybean seedlings exposed to various dosages of glyphosate for 2 days
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Fig. 3 Changes in the electron transport rate( ETR) of the wild soybean

seedlings exposed to various dosages of glyphosate for 2 days
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Fig. 4 Changes in the photochemical quenching coefficient(gP) of the wild

soybean seedlings exposed to various dosages of glyphosate for 2 days
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Fig. 5 Changes in the non-photochemical quenching coefficient( NPQ) of the wild

soybean seedlings exposed to various dosages of glyphosate for 2 days
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FR R JT FRE NPQ ELBE & 77 & A4 3 g T
e, AR N BB AR D AP AL PT RE o B A ) 1
ARSI gk — 2D R FEAE T, A A 2800) ik 2

2.4 kg+hm > ,NPQ J& i % Fhi5 , Wl BRULAT PS 1T K4k
(8 ZE MRS RE L JE 1B I A BB E B, LR 4P L i VR
FHE TCHHaR . e AR BRI JT Fhfke NPQ f9 T}
WEEE/NT SC Je TL FRRE, T A A2 45 60 T e A
STEARAFIRE SCTL B 28 % 4 H 55 K 19 4547 76 )
SR LB IE SAE B B (G RE , TGRS JT R RESE &
(AP WL IR A 4 B R I AR 4PV F 24 0 ) 2
BRI AT 1.2 kg-hm 0, JT F OGS4 5L
I3 — 2B R T SCTL FHBE G A WL T RE B 22 v
JRBIR SRR C BW AR, CZ MR T
NPQ J& 2 THEs S H A G 2.4 kg+hm ™2
i NPQ (WA O, 4 00 7T A S A % 2 H Jgle o i
2wt CZ FBEI G A BR3P B BOBEIR , 4k g8
W H IR 45 I HURA A B BIL ) 2 T 4 B 190 8
TSR AR PR

255 oy M0 AR 400 e 5 TRl T e 14y 2 A ok A
M 25 TR RN E 1 L EPSPS i I
A Ok AR I | 25 4 ok WA B H T O 4R 5
W2 S og ik 2 A B 14 d A T 28 25 e a2
¥ \EPSPS B I 52 HE IRV A0 TR A 2, T B AN 5
P AR B, R B I A 5 3 sk A R 9T % TR i
B REIG 2 S [ B A A R R R 2
WNBHORAE R KR E R, RIS
LA R R | R A, A RS R BT LA
e AR R A I 2 516 2 BRI AR 0 £ T
220 g A R O SR
Bt 5 PR K 7 ) B 8 R L AL R AR, I 4 0 H B
S R i AR [ 0l 4 B 2 A 7 5 RS 1 IR
WERZS A WA O | A S s X B
FIRTEAE T VE 9 55 = T S T AT 1y XU £ 24
SE LR

ARFE R, B 1.2 ~2.4 kg+hm ™2
B BG IT RRE F/F, B THE MR, fEiE
FA G 0.6 kg-hm > BOHPEAS ,JT FiE Y (ID 3%
ETH TR, 7RSO 0.6 ~ 1.8 kg-hm 2
RS ,JT R ETR 3% THE AR, 7oiia
B 0.6 ~ 1.2 kg hm > BOH IS, T Rt oP 1
EETHE AR LE R R X B Bl A7 7 i
(1 HEF A A S T, T 51638 3o 5 8 A 0 e 5 JLAS S B
H BT R TR R A, I e L AR 4 258 e B8
R, FEEX Ak 15 0 A AR Wt ) i B, 3 i
S IO S B B I , S A B AR 14 e ) 45
SRAEAT I K5 W, 45 T 1 2B, el O i
X B A A T R R

4 & it

CEOARFI AR AR A R0 i 2.4 kg+hm ™2
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