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Effect of Glyphosate on Photosynthesis Diurnal Variation of Glyphosate-resistant
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Abstract ; Random complete block design was used to research the different dosages of glyphosate on diurnal variation of photo-
synthetic characteristics in leaves of glyphosate-resistant soybean (RR1) in the field. The results showed that; (1) The trend
of diurnal variation of net photosynthetic rate (Pn), transpiration rate (7r) and stomatal conductance ( Gs) in RRI1 leaves
showed a single peak curve, the peak appeared at about 10 : 00, 12 : 00 and 10 : 00, respectively. Chlorophyll content index
(CCI) declined until 14 : 00, then increased. The water use efficiency ( WUE) and intercellular CO, concentration ( Ci) of
RR1 changed like wave as time went on, WUE appeared three peaks at 6 : 00, 10 : 00 and 16 : 00, respectively, while the
highest Ci was appeared at 6 : 00. (2) The trend of diurnal variation of photosynthetic characteristics in RR1 leaves treated
with glyphosate was similar with the control. Pn and CCI decreased with increasing of glyphosate dosage, but only dropped
significantly when glyphosate dose > 4.48 L - hm>. Glyphosate dose at 1. 12 L - hm ~* promoted Gs of RR1, while the oth-
ers inhibited Tr and Gs before 12 : 00 (including 12 :00). Glyphosate increased Tr and Gs of RR1 after 12 : 00. Ci of RR1
increased with increasing of glyphosate dosage, and glyphosate > 2.24 L « hm ~* reduced WUE of RR1. Results suggest pho-
tosynthetic characteristics and chlorophyll content of RR1 leaves are affected by photosynthetic active radiation and glyphosate.

Key words : Glyphosate ; Glyphosate-resistant soybean; Photosynthetic characteristics; Diurnal variation

KA ERSED == R Y LA ER A

WF 9T H BT B R B

Wi A HA:2011-02-18

o AR, MR g BH X RR K
S R s A DR W S Rl Ak B
RR RS A] R 8 4 o it 3 RO T 1Y
UG, RR R S B 40 m [ A 3 R AR A 32 4 7
FREE R TRl B S R SR A R L A T B B
REDEHE HAAR I BA B EEMBSE  ER AR 8 5 H B2 RR QR %000 [ 5 5

EE TR 51k E RIS AR EORTTR 948 1] " BRI H (61002) 5 L P4 ARl A 2009 4513 A A BHIE 3) 5 B (XB2009018 ) 5 111

P BITE A 08 75 Q3T 98 B 3 F (20081063 ) .
SE—EF BRI (1981-) 05 1 4 AFFE 07 [ AV E AL E IR S5 A4 BR 7 . E-mail : yuanxiangyang200@ 163. com,
BIAEE 3 (1956-) 5 Wt 2%, R FAEY A2 5 (022 BRFITE . E-mail : pyguol 26@ 126. com,



Q

A & ' () aid

O&o6: aciluf<)+®8B--=-67ec< 600 3 ‘éam 40 % ©OBCf C &aai
84a&' q, AW®&0-T6- ®*83uxa & ""8a8 460 %" —a[ "2 E..§h &
q—, Yz *2eéaPoy ®12z> 48 &' f cdA ébes ..Al &b Ce # ac% &30 & o
q, f3<®<aATo6U3<:-=6;DT e« We & f @ &! &b Ce # 4% cO a
i - g=>860, f3<OuY: At~ ki % £B, { a@Ua; & - f° Q aé@ac a%oe
T Ry Ox6% Tz ®g=>8F & ¥ — - aéeeT e%e 06 "4« U - Q oA
Ke A- =é&d &', fGuYqgq=>E3N ae e
U° ée12K6.345 @2vB--=¢6d @@, > i %J- QR
&' , fGuYg=> &KQ° » &' q £\ ..l & F- e%aj jTau a
“6{°Ykghs+ & &' ! 4Ce+q V€ 66T 08B -YS§ Q 06
) 833, fY 84<C &4 U f$-0O< 7 » 0
4, OP- QR y
I —Aaxeée
@ STOP ~ -
“WCT Qx C@2 t%t&qt  f&6Ca ¥Tkogoe, oot AT, 400 SR
. €« ! Af, @i z+ - 0% adaa€-«j k &

G§E éataa C+1 "tz . &% & a

o | %3¢ & "33 0« ame & "3830 a WX- ./

”

€ ascka & "esKCiIBCfCay$SySa

&2 SeSed. 3 © Q aUadB Cc - Q & aaa %@, x n Uo el %J2=x*EE
é EaéYL ) / QD_ = e &l - aﬂéF a%ﬁ%ﬁ, OA/ On éy é., 0 i é AG é aq
| a% - i Q, { a@lu; h+OEAaUY aa VYax.gceée7do0at a%e” aasaal i {
100 fQ- =&y E%f & a4} &4 Bee-=6--q9g"#a & V 78
2 TVOO a>y datakeete "p. 8&dc¢> 3 &0 -
6. ' WA 5336$ @téwKEp, - &), - &A H@BUe "+ y58.,A9&4az> 9
|« W6 €+ & — 8" 6 OAA B8R <Can »--0-=867dD-=8&' °wWe; &
——0 —=—1.12 —4— 224 ——448 —%—896L hm?
20 8 rp
8 18 a 2 7 -
o_ 16 - a7, 6
5 = 14 - S &
%2 - gg 5
& 510 §r14’
£90 g8+ 2T,
E 3 g{_o3
55 2E2
4o 1 1L
RE 2 | e
0 0 1 I 1 1
6:00 800  10:00 12:00 14:00 1600  18:00 600 800  10:00 12:00 1400  16:00  18:00
g 400 - o
é 350 8 435 -
é_ 300 |- a0
8. .50 | 2 E 405 -
gg g‘sso-
sgzoo- g B3 |
& E 150 | g 360 -
® = % 345 -
k107 o“§3307
i; 50 é 315 -
0 2 %300
600 800  10:00 12:00 14:00 16:00  18:00 6:00 800  10:00 12:00  14:00  16:00  18:00
E &xnUO© Gpei gE a8 sqgEaadadu’ 44§ L opadaa@=x*EE
6 aa, o" # ! 1 &1 I 4 aa! ! | 4 a3 ! ! "l 4 aa

a
I " op, 11 aa a Io& & !



a# aP6y 6 =¢dD-=6&"', fi "OQuYqg=> A
%%, 6000n a a, dq &z+.qcé 8@, 4aaa»A—4a00d, 0i 8AG & -
780at & aa% " %Al a) &a o - =6-.Qat B+.qcéd & bqg- €
a8 K 8- =-é-.-q" #0884 &g bz --~7fi84a..6»>y &K 358+ { &
®=6éZAb. 84 ¢ Ac & 0684l .- =& } 4 eaaSar K 8004, " 3Aq" 38840
ZA T80 "+ 84 84-=-ée—-.q"#9d GeeShai ... 40088, " 3 Agqomd 6 » E£B
6» &%6 » ¢ A9f 41 %@&0e "+ 4 3 -=é ..&%bqg 00&A-=6—--q6»388
A" # @ a 40 &@ee0e  "gj kb. nyc¢3 Aai
&@%, x JEU 464, i dz> 8 4&=+. cé a%ee0e "j kq 008 A58 &
78o0at &4&Saal i { 4) &4 & aa
i Ké&z @@ane M ko »v dg 0 x a . ——0 —— 112 —&—224 ——448 —%—896 Lhm>
"m¥-. 84av O0dfhde-=&6--q" g 4r
#0848 4¥ — - b. 84 ¢ Acg & 06aa SaaT BB
~_ SAaa 9 i o m ~ e W{S3
894 ab0dee-=€--gq" #7008 ..6> %i‘ié
Juv deSar 64-=¢6--q"#06» 4 ZEX
4S9 - - pb. 6nyc3Aeé S
a‘%ﬁ%ﬂ:} U U opu U éf) a Yi a 3 . é(‘) K 6:00 8:00 10:00 12:00 14:00 16:00 18:00
3 ° L . 2
48588 Ka+t. qcéd8a asaashal a} a a Time
a8 HAr 3 O 6 0 a3 Saai 6'ai céo8 E &xnU®  wl x X%BAEE* 2 = x
éaaeﬁa{}aaae%xal?)Oéeoa-:é 5 a4 " # 1 & 1o
- - g"#uYgsd Ae % a & & !
&@%, Y? bPRan & 064, az»> as - =
- Q at & 4agq 6a+. 7 a..uvya d@eioby%l *&A./
oaf° bt K &S5aa65 SAAT & Sade a%@a & bgqg, fi 9, fr02. ayd &
e " k5 O6GuY9 ade " ke -=é--qe*°*f,z> & K & p* &
} 08%eeT o%a@ 06  § kO 684+. ‘S 9 62 A0« ® B*AU0.. 009 3
T84 &K aa%aT %Al a%nhobt éd AUee &> 8 bg §yT 0QuvY9 0
A- =6} »—. emweae ™ kK& aq eyt * a4 a& & cA<q OpTG90 &
6K aa%pai K&+ . 3 A58 aaaha..u T ai»eéyd9 yBsAU.-- & 23A
Y, 9oQ0a 66Sax a4 065t4&-=6--q Ue o ® 007 B2 AU« &> ¥y T 4e
"#06» 00 éAAtAx=SAAH . &4 04 e- ,  3AQq"#8" # Debe€pz-dae
—é—-.-q"#716..8>y 0a@AataéeHa , 3Aq" #doné-=e--9 yé& o
+ 4 068-=€é-.-q" #0803 A58 ¢& T 607 B3 AU« ® 0B3 AU+ « &>
-=¢éd & bqg, f/ - °1I md m>A
Z 457 ——0 =112 —A—224 —— 448 —%—8.96 L-hm? o
5o 4t 42— -q" &8"3 - -=6d&' , f
£ £3.5 e .
P 3| / =gl m~ _EOADA<6p ©°qé
S 825
l-E
3;\‘2 o
= S1s a, We - €
Mol
g , e x e .
g\og ‘' W & 8 yé T 6qluy, 798
e o . . .. ~a Saa g ..
§ 600 800 1000 12:00 1400  16:00  18:00 oatftava y T 6oadbtK d@SBaa qoa
g 4c-0 84580 0T+ €pz- K% T®G
9» & " &SI i } 4 e£B- =6 ..4 &
E4xnU©® & .veEE2=x*EE CFi T qOuYOx>yO9lEB] ke &

0 asa " # | $! &
a ! & & !

aq

YT 008& -=6—--q" #784a
y &y K, £



422 K E B 344

Fs g ke, 12 : 00 LLwg, BRMEAHE (112 L -
hm %) B4 3k 41% KFIMESE RR1 (9 Gs 4k, & &

T RR1 4 Tr F1 Gs; 14 :00 LIJE, B H Bk Ab#E
HREUET RRI 4 Tr 1 Gs,

&1 EFHMEREREANEXRY

Table 1 Correlative coefficient between photosynthetic characteristics in leaves of RR1 and other factors
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indicate significant correlation at the 0. 05 level or extremely significant correlation at the 0. 01 level ,respectively.
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