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S AEB AL AR E20F8AREAARAR N ERA(R) P REAFW, AMHLRFEP
MBRERADNERFF(R),FHRLT Pbxfdh ik Ca Mg Fem KEF RTUERREW Y, ﬁfﬁ%d&'ﬁ/\
B R AT RERMRZEAG T HEELAS, ZREAN, NEFEPVEZTAELARAZRF, B R
418 #74: Pb £ F AL, B £ 6 5T Pb & F R &, MR —s A (2) 89K G Pb & F 345, 8 A
ERA(R)>AFER BB rth B, SESEF(R)AAREL 65,8 R 1306, 8 K 1309, A
%22, 8RR 160, 5 R 418 J& % 18 JA %26, 5 1R Pb(NO,), ¢4 BAat ,Pb(NO,), &5 ,8 4
N EBAF(RZ)RBIHRILEY Ca K Mg . Fe 2 F T ARE, RAE22 £+ Ca b FT B HMms, 1
W T A G AP (R B EAGS A () EZA (B L2220 h4M) vth ARt K& 23 ZHKAL
BB EO T RELISAET Mg BT REWm K46 MR (R)HBFHIGE AR (F)rt
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Pb Accumulation Characteristics of Different Genotypes of Wheat and

Effect of Pb on Mineral Elements Accumulation

HU Tiezhu, LI Xiaojun,DING Weihua,ZHANG Ziyang, DONG Na, Ll Gan,
SUN Haiyan,YOU Qingqing, RU Zhengang
(Wheat Center,Henan Institute of Science and Technology/Henan Modern Biological

Breeding Collaborative Innovation Center, Xinxiang 453003, China)

Abstract; In order to select grain low Pb accumulating genotypes, Bainong 1306, Bainong 1309 , Bainong
160, Bainong 418 , Wenmai No. 6, Zhoumai 18, Zhoumai 22 and Zhoumai 26 were grown in Hoagland’ s
nutrient solution with Pb(NO, ), ,the Pb accumulation characters were studied, and the effects of Pb on
accumulation of Ca, Mg, Fe and K were explored, so as to provide basis for solving the contradiction
between accumulation of heavy metal and utilization of mineral elements. The results showed that there
was genotypic difference in Pb content in wheat grain. Bainong 418 and Wenmai No. 6 showed the lowest
and the highest grain Pb content respectively. According to the organ with the highest Pb content, eight
wheat cultivars(lines) were divided into three types, grain type, glume type, leaf type, the corresponding
cultivars(lines) were Wenmai No. 6; Bainong 1306, Bainong 1309, Zhoumai 22 ; Bainong 160, Bainong
418 ,Zhoumai 18 and Zhoumai 26. Compared with the control without Pb,the change of Ca,K,Mg and Fe

contents in different organs of eight cultivars ( lines) had difference under Pb treatment. Cultivated in

W is B #2016 - 11 - 15
E&TH :HEARREIET A (31671680) ;10 54 /N Pl 3 A K % 5 47 % R 50 H (S2015 -01 - GO1)
VEF B A WIERAE (1975 - ), 55 T el RN, 02, 1, R i/ N it (L A F 5 o E — mail :tiezhuh@ 163. com
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Hoagland’ s nutrient solution with Pb(NO, ), ,the Ca concentration increased considerably in the culm of

Zhoumai 22, but decreased considerably in the other seven cultivars ( lines) ; the K concentration in

glume, leaf and culm( except Zhoumai 22 and Zhoumai 26 ) of eight cultivars ( lines) decreased; the Mg

concentration increased considerably in the grain of Wenmai No. 6 and Zhoumai 18, but decreased

considerably in other six cultivars (lines) ; the Fe concentration in the leaves of eight cultivars ( lines)

increased ;the Ca content in Bainong 418 and Zhoumai 26 ,K content in Bainong 1306 and Bainong 418,

Mg content in all tissues( except grain) of Zhoumai 18 and Zhoumai 26 had the same change patterns.

Key words: wheat; genotype; Pb; mineral element; accumulation

G JE R AR M P 5 AR o Y S Y ) R
BE A Tl Al A AR A Ml i PR Ok e, e B R 4 T
U am Bk A, 2 E A JE T5 Y iy B H T AU o
2 00077 hm® , REAF [ 35 A5G4 B D™ 35 1000 7,
FEaBIT YRS 1200 5 t, &34l i %k 2 20
16200 {ZELAE o ke i 4 I 3 S ) A
M IC R (Cu Zn 55) FIHE L F5 0K (P Cd Fl Hg
G5) Horp Ph o2 RIERY E B YL, bRy Pb
FEORPE TR NG B Tl LK & Pb 3ok 4E5k |
TR HE 25 55 00 A= 7= R, 3Tl 75 K iR e v
AREM Pb, K, AfE A F 8 3h 194 A Al
M 2332 3 Ph V5 YL i B 4k i 1 ) ke AR
E‘J%Mﬁﬁ}%[”] o /N (Triticum aestivum ) 2 F¢ [ &
SR EAEY) WIS XS Ph (i i F s DL K R AR
FRPEXT TREMCE AR A 2 E L, LAESCT Pb
XF/INAE R BT 5T 22 4R T AR W R LA SR AL
il 355 1 5 2 B 5 0 6k Ph W i g ) Y i b
2SR ST Ph N
Fioc R AR R 5w TR WAGE . 4T, B8 A
AN ) B PR B/ R (2R ) SRR, 23 BT P AR |
SyBCARAE B2 Pb Xf Ca Mg Fe Fl K 45" it 7T R LR
A5 , LASBY SR Ml T i /N 22 %8 Ph LA 5 87 B T
Wy BE R AR ik R 4 R AR R AT B R A
FHZ 00 20 i, B A B 4 Ja X4 4 7™ o 5T 45 1) 5%
Wi, IS kFRL Ph IR 22 3L /N 22 8 i R Y 2 i AN
B BLA

1 AR AR 7 ik

1.1 R a#

BRI 2 6 5 E R 160 J8 & 26 | Ji A
22 EHAC 418 i FE 18 . H 4 1306 FNH 4 1309 %5 8
AT TR DR Y A /N il (2R, 32 ) B R 2 B
INE AR AL
1.2 {5igit

K AT Rl Bk 2 e L 3 6 ot O 30 14 DY o —
O K- HE SRR 8 AR AR (R ) 9/
AW 2 B AL B — R B TE Hoagland’ s % 5%

W' IR (CK) 55— R R AR Pb(NO,),
Hoagland” s ¥ F7 Wit 15 9%, Pb (NO; ), 11 28 51 & ¥k
JE R 140 mg/L, REALPE 24 fk, Hi A 2 T 4 —
UCE TR L6 JH 5 AR 8 3% W 400 FE N 0 I 1 AR T,
1.3 THREENE

B RN ZERT (M EER 1 ~3 ) (M
(TEE MR ) 5T FOFFRL, B T AT A4R o 70 °C
T EEBE, H T 42 —H8FRKFEFFRE0.500 g
TFIEFES B TFaA 12 mLIB S (MR &5ER =
3: 1) By MO S WA i A g 12 ho SRS A 8 XU
THMM (L 170 C) FHER, B EEH 3% 1R
ERZE 25 mL AR, H3EE PE 24 F] Optima
2100DV HyJBHE A 55 25 K K S5 AL % P Ca,
Fe K Fll Mg &1t
1.4 HEHH

RIS K4 H Excel 2010 1 SAS 8. 01 i 47 b 3
53T o

2 HR G AT

2.1 AEERERBNEZR P RERDEIFME

T L A] 0, AN ) 5 XY /N 22 A [R] 3R 467 1 Pb AR
REFRBK, WRYsAH P & 8,8 DM/NEMFI(R)
AILAAY R 5 2504 6 %5 Ph B iy, ik 44.6 pg/g;
HYGER 4 26,Pb &5 11,1 pg/g; i 2 18 A4
1309 f1JE 22 22 J@[a] — K%, Pb AT 7.2 ~
8.1 wg/g; [ 1306 FIH & 160 J§ 7] —25 % Ph & i
SRR 5.2 pe/g F1 3.8 pe/g; F AR 418 A4k Pb & i
A%, N 2.1 ng/g. Fireh Pb &84 16.5~39.9 pe/g,
8 /N AP (FR)Pb &5 MIRE SR IR Wil 26 5
T 418 R 160 75 4% 1309 JH 2 18 11 4% 1306 . &
26 J8 2 22, M Pb iR R B ROR (1001 ~
109.3 pg/g) , Hor & it die w19 R A1 22 26(109.3 ng/g)
HUCH AR 160(72.9 ne/g) JHZ& 18(41.7 pg/g) , ©
4 1306, (14 1309 [T 4% 418 i 6 S HIE A& 22 %45
M (R) S RBRME2Z R/, ZEH Pb S#>
8.0 ~15.8 pg/g, o 4k 1309 Ji # 6 5 H1 & & 22
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ARG, B R 160 FIE 2 26 A B, B R 1306,
1200007 @EFF @t
100.000
o 80.000 | a
E;i 0
= 60.000
i
<l'_§ 40.000
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0.000 A E 4 )
uZ%1306 141309 ||é<160
FNGEZSE I
E1
HR A ] — fb B ( R ) I d5c i P & 3007, #5684
INZ RN (R ) 43 3 FhZSAY, Kok Pb & S
ML EE 6 5@ Ph S B Em M. | AR 1306\ R

1309 FJE % 22500 7 Pb & e de i AL H A& 160, H
e 418 JH 18 FIJH 2 26, BRilkZZ 6 5 4b, HABT 4~
A Bl (R ) KPR ZEFF R Ph Hit 2 AR

2.2 PhAAEFREBNZY ERERENZI
2.2.1 Ca [ 1 0, Pb X 8 4K [a] 5L [ % /)N

&418
- (R ) AR [RIFR A fA) (1% 22 57 @ 3 (P <0.05)
AEAEFEBNEZZEA P FEFEMR

gt 2

EIF5e

T4 418 TR 18 & fE

BT

()

b

Ji#26

HEeT  JA#18 Ji22

5 CK AL, Ph b B J5 H 4R 1306 Fl A 4K 1309 Ff 4L
t Ca it WG I, 8 22 22 W FEAR Bk 1309,

HA 418 JAF 6 S RJEZE 26 ik Ca F B
R, 2 18 M2 22 W TR A A 1309 H K
418 FJZZ 26 it p Ca & B, G KR 1306,
T2 6 S i 22 22 W A i 22 22 254 h Ca &
WG, AR T AR (R) BREL, HBRE K
1309 4, 22 5 33K 3 i K F

A FFRL ST IR M ZE AT R Ca FRER B R AN TR

F1 PhbAFERFEB/NE CaREHF Y ne/sg
mR (R ) b 3 b A it R ZEFF
T4 1306 CK 2 507.1 +75.5h 16 199.5 +250. la 3367.4+51.9a 877.6 +54.4a
Pb 2892.0 +141.2a 17 128.6 +595. 4a 1800.1=61.9h 628.1 +50.9h
T 4 1309 CK 3150.6 +58.7b 12 214.3 £240.8b 1571.9 =143.3) 694.3 £54. 1a
Ph 3669.3+72. 1a 17 295.5 £586.8a 2921.5 £19.2a 533.9 £104.3a
i 4 160 CK 3322.5+81.5a 14 516.0 £271. 1a 3749.6 +424.9a 649.4 £61.9a
Pb 3517.9 +147.3a 15 279.7 +538. 1a 3050.8 +176.3a 482.0 +40.4b
ok 418 CK 2095.0 +108. 1a 10 541.6 +149.7) 1210.5=111.9b 1 056.6 +87.5a
Ph 2 142.1 £335.5a 13 577.9 =1 033.6a 2 070.0 + 148.8a 500.2 +47.6h
W62 CK 2 386.4 +337.4a 11 897.8 +341.2) 1182.2 £43.7a 5473.7 +76.8a
Ph 2669.1 +41.7a 16 940.2 +974. 1a 606.0 +14.9b 3 636.9 +120.6b
A2 18 CK 2 626.9 £98.2a 15921.3 £772.5a 1661.2 £32.3a 1357.2 £39.5a
Pb 3648.7 +733.3a 13 733.3 £933. 1b 2 328.5 +544.9a 742.3 +69.2h
% 22 CK 4323.5+86.7a 19 088.5 £499.2a 3795.4 +68.3a 763.4 +18.5b
Ph 3153.0 +62.1b 17 945.6 +401.8b 2 355.6 +83.4b 1354.7 £43.3a
JH 2 26 CK 4250.1 £63.0a 16 206.8 £371.4b 3201.9 +599.3b 711.8 £19.9a
Ph 3902.5 +699.5a 17 816.7 =410. 8a 4195.7 +67.6a 472.7 £54.6b

TE <[RGN ) 5 B 2 75 ] — i B ( 22 ) AN [ b B2 i) 22 5 8 35 (P <0.05) , F I+l

2.2.2 K @ik 2 e[, 5 CKAHE, Pb b3 5 A &R
1306 . 4¢ 160 F 4k 418 JE 27 18 FJE 42 26 ¥pkirp K
T WM, E AR 1309 R ZE 6 SRR 22 W E R
I BRE AR 1309 Fiocrh JA 2 18 it 5 v Ko A 160
Jil Az 22 il ZE 26 ZEFF R K & AR 0OR B AN, Al
N RN (R) ST R MZERR K SRR
FREAR AN A E — S AR R AL K & i R,
5 CK AL, Pb bR IR AZ 6 5 4 DAL K B i

2.2.3 Mg

R Mg &

% 6 F HIJH A 18 #FHL Mg &
d (3R ) 3 IR 3 AR il A2 6 5 LA 42 18 e

Mg & a2 i, | A 1306 114 160 F1JE 42 22
FH AR A AR 1309 [ R 418 i & 18 FifE & 26 0t
HERN R 6 g, (HEFA

FH AR T AR 1306 FH AR 418 Ffkirh K & B I 354
T, T HA 3 AR KR R
HIZE 3 Al A, 5 CK A EE, Pb 4b HUS iR

LA A 6 A
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W3 A 3 ARl (R ) B W3 AR A 22 22 25T Fo,Pb AR B F AL 1306 FITT A 160 Z57T i Mg 35 4
Hh Mg RN, TR 418 A 6 5 JH A 18 BRI M AR 3 ALY 3 AR 18
MIJH 2 26 0 FFEAL, HAth 3 A M 2ER AR E . 55 25T Mg & 8 0 35 B, i H Al 3 A4S0 2 e 3%
Sh R LE TR — i RO R ARG Mg S R, 5 CK A Tk, A& 22 iy ii U5 i 4 18 M .

F2 PhAFEFRENEZ KRENENR ne/s
s (R ) Ak B b A it A ZEFF
i 4 1306 CK 7 240.4 £451.1b 12 986.1 £349.0a 24 630.1 £431.2a 4283.3 £244.7a
Ph 10 312.6 +697. 5a 9 872.1 +336.4b 13 253.7 +236.6b 3322.5 +127.7b
I & 1309 CK 13 553.6 +156.9a 8 584.9 +391.8a 25 166.3 £430.9a 4583.9 £283.7a
Ph 9917.2 +131.0b 8471.3+94.2a 10 911.6 «129.9h 3200.6 +114.8b
i 4% 160 CK 6 357.4 +185.7b 11 516.0 +218.8a 23 479.3 1 030. 6a 4149.9 £242.6a
Pb 10 170.3 +162. 6a 10 324.9 £299. 6} 7 732.8 £166.0b 3736.7 +148. 1a
Ik 418 CK 7577.5 +279.5b 14 106.0 1 026. 1a 23 050.0 +585.0a 5582.3 £201.2a
Pb 9921.2 £107.5a 10 052.4 £805. 1b 16 308.5 = 1 376.3b 3723.1 +103.4b
HE6 e CK 27 210.0 £327.9a 9913.6 +174.7a 5171.1 +136.2a 15 654.2 +137.8a
Ph 9 506.9 +315.9b 6 437.9 +263.4b 2 742.2 +418.7b 7984.1+141.8b
A% 18 CK 6 177.5 +153.7b 15 841.7 =177.3a 22 016.3 £509.5a 6 759.9 £139.3a
Pb 6 734.2 +393.9a 14 066.7 +475.6b 20 618.4 =1 305.0a 4339.9 £174.3b
IEE) CK 6 903.2 +276. 8a 9 663.5 +231. 1a 20 871.3 £171.4a 3321.3 £164.6a
Ph 6 381.6 +174.9b 6 166.6 +520.9b 17 541.9 +787.9b 3387.0 £122.0a
% 26 CK 6 410.2 +361.4b 15 227.4 +860.2a 22 486.7 +1 399.4a 3510.4 +113.2a
Pb 9332.9 +813.1a 8 274.2 +448.0b 16 919.9 =1 005. 1b 3641.8 £224.1a
®3 PhXARAERBNE Mg R EH T ne’s
s (R) b 7 FRE ;e s ZH
T & 1306 CK 1958.0 £22.7a 6 078.3 +83.2a 1723.9 £42.4a 1 668.3 £87.6a
Ph 1 745.6 +45.6b 5360.2 +301.8b 1018.3 £16.2b 1691.4 +139.4a
T 4 1309 CK 2479.7 +81.6a 4919.5 +89.6a 1037.5 =47.9b 1795.8 £58.4a
Ph 2143.4 £99.3b 4714.3 £172.8a 1517.0£32.1a 1843.1+84.5a
I 4 160 CK 1963.9 £58.0a 6 123.8 +146.5a 4182.1£363.9a 1566.7 £69.6a
Pb 1 684.5 +44.8h 4831.0 +136.7b 2913.1+123.9h 1 588.6 +39.3a
Ti gk 418 CK 2 870. 8 +140.0a 5307.0 £233.9a 721.7 £155.6b 3443.2 +84.6a
Pb 1783.7 +82.5b 4 540.0 £495.2a 1185.6 +84.2a 1483.3 £164.5b
REe6 = CK 1519.8 +55.5b 5023.4 +£129.1b 1 787.7 +56.5a 4094.4 +144.4a
Ph 2727.5 +122.5a 6399.9 +361.1a 1837.2 £69.4a 3163.0 +116.5b
IEERE CK 1920.1+71.5b 5151.1+129.7b 1159.8 124.7b 2 840.3 +130.6a
Ph 3080.3 £177.4a 5810.4 +295.6a 1759.0 £236. 1a 2077.2 £80.2b
% 22 CK 3348.2 +156. 1a 6 750.5 +47.6a 2 404.1 +48.6a 1 956.9 £80. 1b
Pb 2515.5 +82.9b 5980.9 +75.6b 1348.9 £56. 1b 2402.5 +15.8a
% 26 CK 3409.7 £101.7a 6242.5 +145. 1a 1.568.9 £256.9h 1974.5 £11.8a
Pb 2 968.8 +191.2b 6 272.9 +243.6a 2 553.8 +35.9a 1813.6 £172.2b

2.2.4 Fe k4 alJl,Pb AbHXF 8 ANARFIFER AL RFERN, A 1309 A& 18 R & 22 W3 AR,
INAERERL TS R FIZERT R Fe FREM WA AR 1306 A4 A 2 355 B A &2 18 M & 22 uf Ji o
[, 5 CKAHLL,Pb AR PRJS T4 160 FIJE &2 18 Ffhi  Fe SRR RSN, Hoar 6 A i i (5R) 3 21
H Fe it W E BN, E A 1309 FIJE 22 22 B AR s 22 26 25T Fe & i B EFRAR, IR 6 S A
T4 160 T 418 i 6 S MIJH 2 26 Fiserh Fe & 2 22 W, HAM M (R) BT

x4 PhXAREEERB/NE Fe RRHFM ne/g
At () 4b 5 AL #ist A el
T4 1306 CK 218.6 +10.2a 262.8 +13.5a 82.8 £4.4b 91.3 £17.0a
Pb 208.5 +12.3a 249.1 £21.5a 100.3 +6.6a 103.4 £10.6a
A 1309 CK 278.5+2.8a 302.6 +13.0a 50.2+5.8b 84.0 £4.6a
Ph 249.0 £3.7b 233.111.8b 74.4x1.1a 98.8 +11.3a
T4 160 CK 173.5 +5.6b 358.7 +11.4b 85.4£2.5b 77.0 £4.0a

Pb 238.6 £1.8a 488.6 +£8.4a 102.2 +0.4a 86.6 +5.5a




%54 WHAF ARABAAR L6 Pb MREFRA P AF RAEREWH 19
k4 PPOUAFEERNE Fe RENEM ne/s
A (R) Ak 3 fag A i A ZEAF
Bk 418 CK 257.7 £1.8a 337.4 +11.4b 47.6 +6.4b 136.3 £20.4a
Ph 285.7 £17.6a 415.0 £20.5a 82.2 +£6.0a 103.0 £25.1a
HiE 65 CK 80.7 £6.6a 311.9 +12.8b 91.6 £6.5b 112.3 +£1.8b
Pb 74.6 £12.1a 414.7 +18.7a 111.4 £5.4a 253.7 £9.6a
JE# 18 CK 145.6 £8.7b 346.7 +11.3a 69.6 £5.3a 98.6 +15.4a
Pb 219.4 £22.2a 299.4 £8.2b 87.5+£12.0a 98.0 £9.3a
JE# 22 CK 394.7 £17.9a 338.4 +£8.7a 72.9 £1.8a 109.8 £21.9b
Pb 250.0 £4.5b 317.7 £8.9b 73.7 £0.5a 200.0 £28.6a
J5 2 26 CK 231.2 £19.7a 333.8 +18.9b 91.6 +15.2b 108.6 £3.4a
Pb 222.3 £20.7a 378.0 £9.6a 144.6 £22.1a 106.8 £26.4b

3 k5t

Ha R R RIEBE SR — HRER R KR
P B s it A IR B 2R A s
12 DA R AR 2 T R R 1) A A6 52 R S5 X 15 G -
e R 8B mEA —E WFE B AR 92 B vh AT A
e — e fey BRI AR H o R 4 R I
SR VE Y it Tl 0 T 4 oo 4 ) Jo e 7 A7 o B
SRR T 4 o A B BT 2 WA 1B S 1
S A Bl T SR M L L RE PR SO, N A R B
FHAMESBRRZMEFELASHHE" .
KRR EK KEFEY N Ph R R & Ph 754
WERSBAFAE L N R 22 57020 KRR ge 4 R K
BY, /N2 X Ph By W K Pb FEAR )&% B 1 43 B L AF 7R
MRS, RS e pH (H7. 72 AL i
26.23 g/kg AW F B 29. 28 mg/kg B ALH 5 H
148.30 mg/ke . Bl fi# & & 12£200.35 mg/kg . 245 & &
808.92 mg/kg A RGSHI 173 mg/ kg ik R EL A HY
OB 328 my/kg LU AF A R B0 0
B b AT R B, BT A 20 /N fl P 5 Ry
R R 20 > kPR, ABFFEAE RIS [R] 5 R AL/
A2 Pb 1Y 53 A1 A A [F) 45 i, RS [F] — @ Ff (R ) 1 Pb
i i R ARAL L8 AN Al Al (FR) T LAy A kA v 2
Foe i e B d i B, bk 2 R SR 22 57 )
REJE P R a6 BT HH /N A2 it A A ], AR T RE = A Sy i
FAFRTTEATE . ABFFE A R AL T 5 & AR Pb
AR R AL A R AT AT 1

HY AN [F] 37 b 1 75 e it L g A2 A S Y 22 0,
T e e B 3 3 M 28 IR A, S TR
TEE R R, 156 R OB IR WK B 1 75 245 1] 1 56
FAFI— 2tk . FRE IR BT i bR fE (GB 15618—
1995) h e , T 28— A I pH {H < 6.5 If,Pb %
N T 250 mg/kg; 7R % AR B T IRAE K & WL AR
TR Al K BB 9% 1 4 P & R
80 mg/kg, Hoagland’s &35 pH {H M 6.0, [ i 2%

JE B K 85 A TR T AR ) T 0T 8 3R A W, dn 2R
Pb B U N 2 &, AN I A 2 W /N2 AR K R W
&3 N P AR B/ N EZ By 7k B4 5 8 L, A
I ANE S ik 2 0 P, A 5% bl P (NO, ),
% & o 140 mg/L, HT & P B2 0N
85 mg/kg, B4 EZRME(GB 2762—2012)
AN P BREE R 0.5 mg/kg, BV AS BF 58 v FF
KL Ph & AR S AR 5 A T R 418, 5 At %
PR, 3xX T SR PR Oy oK 8 Z5 A AR A R TN 2
BTG F I

£ Hoagland” s & F2 W P 45 Pb (NO, ), 14
T NEHE T X Ca Mg Fe (KA I WA 73 BE 1 2L
H3% 4 Fh T 2R 22 6] J2 15 77 7 A e 3 B4 1 7 OC &
ANE R, TS E IR AT NEXS Ph A H Al
W BT R (1 6T 4R 17 DL 2 A5 A7 TE X 0 OC Rt g 2 gk —
BT
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