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Bfects o Cd pdlution on photosynthetic characterigics, yidd and quality of tobacco

|leaves

MA XinrMing ,L I ChurrMing, TIAN zhi-Qiang, YUAN ZurLi ( College of Agronomy Henan Agricultural University , Zhengzhou 450002,
China) . Acta Ecologica Sinica,2006,26(12) :4039 4044.

Abgract : In order to undergand the mechanisnd the efect of Cd pollution on photosynthes s, qudity and yiel d of tobacoo leaves,
pot experiments were carried out a the Research Sation of Henan Agricultura University during 2002 2004. Siil having a pH
vaue of 7.5 and containing 8.53 g- kg™ * organic netter ,0.89 g- kg™ * tota N ,20. 42 mg: kg™ * olsen- P,238 mg: kg™ * NH,OAc-
K ,and 0. 11 mg- kg™ * Cd was used in the experiments. 15 kg of Seved il was placed in each 36 cmx 42 cm pot.. Fertilizers used
were (NH;) 20, KNO; and KH, PO, Prior to sming 3 gdo N,45 gd POs and 9 g of KO were gpplied to each pot. The
cultivar used in the experiments was Yunyan 85 with 20 leaves | €t dter topping. The liquid Cd(Ac) » was applied to each pot as
sewage With concentrations of 3,6,10,30,60 and 100 mg: kg™ ! &ter tranglanting. Qean weter was used as conparion. The
experiment was arranged in a completely randomized desgn with three replications.

The net photosyrthetic rate ( Pn) ,interceluar GO, concentration ( G) and sometad conductance ( Gs) o three iderticd
functiond leaves from the same postion were determined duri ng rosette ,budding and harves sages udng a portable photosynthetic
sygem (Li-6400) . Maximd fluorescence ( Fm) fixed fluorescence ( Fo) and steady fluorescence ( Fs) were determined dter 30-
minute dark adagptation while meximal fluorescence in the light ( Fnd) was measured dter a certain length of light period
(Hansatech AV fluorometer) . The same portion of each led was used for both kinds of measurements. PS  activity ( Fv/ Fo)
PS maximum light energy trandormation ( Fv/ Fm) , chemicd quenching coefficient ( gP) , non-photochemica quenching
coeficient (NPQ) ,the apparent photosynthetic electron trangport rate ( ETR) and the ratio of photochemicad quantum yied of PS

( D ) were cdcuated acoording to the following formulas: Fv/ Fo = (Fm- Fo)/ Fo, R/ Fm = (Fm- Fo)/ Fm,gP
= (FmM - F)/(Fml - Fo) ,NPQ = (Fm- Fnl)/ Fnl , & = (Fr - Fs)/Fml ,ETR = (Fmr - Fs)/Fn x PAR
x 0.5 x 0. 84. The contents of reductive sugar ,tota N ,nicotine and Kaium in tobacco leaves and yield per plant were determined
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according to gandard methods in the literature.

The results showed that the net photosyrthetic rate ( Pn) , dometa conductance ( Gs) , PS  activity ( v/ Fo) ,PS
maximum light energy trandormetion ( P/ Fm) ,chemica quenching codficient ( gP) ,non-photochenica quenching codfficient
(NPQ) ,the gpparent photosynthetic dectron trangport rate ( ETR) and the ratio of photochemica quantumyiddo PS  ( O )
decreased with the increase in Cd concentration ,while intercdluar OO0, concentration O) behaved oppostely. The fact that the
reductive Sugar/Nicotine ratio and Total-N/Nicotine ratio increased as the result of enhanced Cd pollution, hasled to inharmonious
chemicd condituents in tobacco leaves and unpleasant aroma from them.

Key wor ds: Cd poll ution ;tobacco ;photosynthetic characteridics;qudity ;yied
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8.53¢g kg, 0.89g kg, 65.46 mg- kg ', 20.42 mg- kg ', 238
mg- kg * pH 7.5,Cd 0.11mg- kg *, , 15 kg( 36cm,
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Q0
Hansatech A2
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1 , ,Pn & d , , Pn Gs
cd .G cd , Pn 3mg kg
60 mg- kg * , e 10 mg- kg™ *
, e 6 60 mg-kg ' 100 mg- kg !
1 Cd Pn G G
Tablel Hfect of Cd pdlution on Pn Gs and G in tobacco leaves
(mg- kg™ 1) Rosdite dage Budding gage Harveding sage
Qoncentration Pn G a Pn G a Pn G a
0 15. 53a 0.08A 180. 67d 16. 63a 0. 09a 246. 67b 14. 07a 0. 06A 164. 00b
3 12.57b 0.07A 210. 33cd 16. 13a 0. 09 247.00b 11. 75ab 0. 05A 185. 67b
6 11.57b 0. 05AB 250. 67hc 15. 10a 0. 06ab 250. 67b 9. 62ab 0. 05A 218. 67ab
Cd 10 11. 30b 0.03B 227. 67¢c 15. 20a 0.03b 274. 33ab 9. 32ab 0.03B 219. 33ab
30 11.37b 0.03B 280. 67b 14. 70a 0.03b 285. 00ab 7.80ab 0.02B 223. 00ab
60 10. 36hc 0.03B 326. 00a 13. 20a 0.03b 327.33a 5. 56b 0.02B 240. 33ab
100 8.87c 0.03B 344.33a 12.18a 0.03b 348. 33a 5.55b 0.02B 277.33a
3 ,ABC abc 1% 5% ,Pn G a Mol (0Q0,) -m 2.5t

mmol (H,0) - m™ 2. s

1 pnol (00,) - ol (air) ~ 1. Each value wasthe average of 3 measured data A B and C:significant at 1 % levelsof probability , a band c:

dgnificant a 5 % levelsof probahility ,the unitsof Pn Gsand O wagl nol (00,) - m™ 257 mol (H,0) - m™ 2. 5™ * andp ol (Q0,) - ol (air) ~* regectively.

,the same below

3.2 PS ( Pv/ Fo) PS ( Pv/ Fm)
2 \ ,Fv/Fo  Fv/Fm . '
Cd ,Fv/Fo  Fv/Fm , ; ,
,Fv/Fo  Fv/Fm 30mg- kgt 60 mg- kg ! : ,Fv/Fo  Fv/Fm 100
mg- kg "
2 cd Fv/Fo Fv/Fm
Table 2 Hfect o Cd pdlution on Fv/ Foand Fv/ Fm in tobacco leaves
od (mg- kg™ ) Rosette sage Budding sage Harveding sage
Cd concertration Fv/ Fo Fv/ Fm Fv/ Fo Fv/ Fm Fv/ Fo Fv/ Fm
0 7.09a 0.88a 5.38a 0.84a 6.0la 0.86a
3 6.62a 0.87a 4. 64ab 0.82ab 5.97a 0.86a
6.59% 0.87a 4.63ab 0.82ab 5.73a 0.85a
10 6.59% 0.87a 4. 42ab 0.81ab 5.70a 0.85a
30 6.3% 0.86a 3.88hc 0.79ab 5.47ab 0.84ab
60 6.25a 0.86a 3.60bc 0.78bc 5.37ab 0.85ab
100 6.10a 0. 86a 2.92c 0.74c 4.65b 0.82b
3.3 «d (gP) (NFQ)
( 3: (gP) 3 Cd 6,100
mg-kg ~  6mg- kg : , (NPQ) 3
cd 330mg-kg* 30mg kg !
34 (ETR) (Bs )
(&= ) (ETR) ( 4, cd ,
, O , ETR , B
30,100 mg-kg't  6mg-kg " , . ETR
6.6mgkg " 3mgkg ' :
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3 Cd gP NPQ
Table 3 Hfect o Cd pdlution on gP and NPQ in tobacco leaves
od (mg- kg™ %) Rosttte sage Budding gage Harvesing gage
Cd ooncentration gP NPQ gP NPQ gP NPQ
0 0.90a 0.32a 0.90a 0.25a 0.%4A 0.27a
3 0.82ab 0.17b 0.89ab 0.19ab 0.84AB 0.20ab
6 0.77hc 0.15b 0.87ab 0.18ab 0.77BC 0.14ab
10 0. 75hc 0.14b 0.86ab 0.17ab 0.70C 0.13ab
30 0. 70bc 0.14b 0. 86ab 0.12b 0.66CD 0.10b
60 0. 70bc 0.14b 0.84ab 0.10b 0.65CD 0.10b
100 0.67c 0.11b 0.80b 0.09b 0.55D 0.08b
4 cd D ETRUmol-m 2.5 1)
Table 4 Hfect of Cd pdlution on @5 and ETR @nol-m”2-s™ 1) in tobacco leaves
cd ( mg- kg™ %) Rosgtte sage Budding sage Harveding dage
Cd ooncentration P ETR P ETR Ps ETR
0 0.76A 80.43A 0.72a 62. 56a 0.77A 38.17a
3 0. 69AB 71.32AB 0.70a 57.28a 0. 69AB 32.08b
6 0.65AB 65. 40B 0.68a 49.63b 0.64BC 29.28b
10 0.64AB 60.58BC 0.69 49.39%b 0.58C 23.11c
30 0.59B 49.75C 0. 66a 44.67b 0.54CD 20.37c
60 0.59%B 48.44C 0.64ab 37.85¢c 0.55CD 19.49c
100 0.56B 33.84D 0.58b 27.83d 0.44D 13.94d
35 ™
( 5) L w 7 1 /
/ 2.18% 2.27%, ,3mg-kg ' 6mg- kg’
15.45% 22.99%,3,6 mg-kg © 10 mg- kg ! ,
5 Cd
Table5 Hfect o Cd pdlution on quality and yied o tobacco leaves
Cd (mg-kg™ 1) (%) (%) (%) (%) / /
Cd concentration Totd N(%) Reductive sugar( %) Nicotine( %) Kaium( %) Qugar/Nicotine N/Nicotine Yied(g/pot)
0 2.27a 15.99C 2.32a 1.96A 6.89 0.98 165. 96A
3 2.18b 22.99A 2.10b 1.85AB 10.95 1.04 151.90A
6 2.18b 17.47B 1.91hc 1.67AB 9.15 1.14 148. 41AB
10 2.23a 17.45B 1.88c 1.56B 9.27 1.18 143. 68B
30 2.20a 15.45C 1.82c 1.54B 8.48 1.21 142.24BC
60 2.24a 15.95C 1.81c 1.44B 8.83 1.24 134.00BC
100 2.21ab 15.57C 1.65¢c 1.08C 9.46 1.34 121.85C
Sandard 1.5% 3.5% 18% 24% 1.5% 3.5% >2% 3 7 1
cd , 6 mg- kg *
, 6mgkg ' 3mgkg'
cd , 10mg kg * , 100mg-kg' '
/ / : ,
cd . 10mg- kg *
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t 1 1 1 FS
NPQ cd :
= , ( Pn) ‘G Pn
) (74201 1 1] Cd ] Pn
70 1 t 1
[21]
cd : cd (3 10mg-kg' ')
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