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Hfects of L ow Phosphor us Sress on the Chlor ophyll Huorescence o Different Phos

phorus Use Eficient Maize ( Zea mays L .)

L1 Sheo-Chang'? , HU Chang Heo"' * ,GONGJiang’ , DONG Shur Ting' , DONG Zhi- Xin?

(* Cadlege d Agronomy , Shandong Agricultural University , Tai’ an 271018 , Shandong; 2 Ressarch Center of Crop Highryidd o Xinjiang, Shihezi University , Shi-

hez 832003, Xinjiang, China)
Abgtract Chlorophyll fluorescence of old (2nd) and nemy expanded (4th) led of KH5 and Q201 , which belong to high
phosphate use dficiency (PE) and low PE genotype maize inbred lines repectively , grown a high (+P) andlow (- P)
phogphorus conditions, were determined at 4th led expanded dage. The results showed thet low phosphorus gress caused
the increase in close degree of PS  reaction center , decrease in dficiency of light energy trandormetion and e ectron trans
portation, and increase in excessve excited energy. With conpared to low PE gerotype maize (Q201) , the dficiency of
light energy trandormation and e ectron trangportation was higher in high PEone (KH5) , and less dfected by low P dress.
For the disdpation of excesdve excited energy , thermal energy disspation through antenna pigments were enhanced in high
PE gerotype meize (KH5) , whereas in low PE ones(Q201) thermd energy disspation was weakened , and other ways of
energy disdpation were enhanced. The relationship between leave P content and F,/ Fi, fits a exponentia curve (y =7.59
x (0.09- e ®%X) ) dgnificartly, and 0.1 mg- g~ * FW was the threshol d for leaves P contert dfecting Fu/ Fm, Fu/ Fm

would be decreased drareticaly when leave P content below this threshold.
Key words Maize ( Zea maysL.) ; Progphate dficiency; Genotype; Low phosphorus gress; Chlorophyil fl uorescence
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(F)
1
(Fm) (R),
, , 900 (F) ( Fn) (F)
Wmol-m'*.s™, 16 30 (+P, (R), Ps (Fo/ Fn)
) (- P, : )2 : (ETR) PS Des ((Fu- F)/
1 Fn) G ((Fo- F)/(Fn- F))
K> NFQ( Fu/ Fo - 1)
201 , 4 . l6] S
13 n) 4 ( “ ’ n) D(l- F’V/F'm)
a
i 3 E(F o/ Fy x
(1- go) ,PS PP(1- o)
a 0% FL (actini.c light) 200 rrol-m:z- si
( Opti- Science ) (saturate light) 12 000pmol- m “-s
(Kinetic Mode) (40 min) (20£2)
1
Tablel  Nutrient content of pot culture experiment soil
Treatment Totd N (%) Alkdi extractable N (1g-g™?) Totd P( %) Avalabe P (ig-g™ %)
-P 0.043 43.32 0.086 2.76
+P 0.042 50. 22 0.11 88.01
> PS R/ F Fo/ P
PS (
2.1 ) Fn Fo
a F/Fo  F/Fa ( 2, PS
Fo
(2 Fk PS D1 KH5 F, F. R/F Fv/ Fm 201,
/ el 201 4 201 (
Fo KH5( 2) , 2) , KH5
201,
Fm Fv
2 a
Table2  The effect o - P on Chl afluoresence o dd leaf of different genotype maize after dark adaptation
Fo Fm Fy Fu/ Fo Fu/ Fm
Gerotype Treatment
-P 210.82 a 477.35Db 266.53 ¢ 1.29¢ 0.55b
KH5 +P 170.56 b 522.11 a 351.56 a 2.14a 0.68 a
-P/+P 1.24 0.91 0.76 0.6 0.81
- -P 204.13 a 256.75 d 52.63 d 0.26 d 0.2lc
+P 149.89 ¢ 444.39 ¢ 294.50 b 2.00 b 0.66 a
Q01 -P/+P 1.36 0.58 0.18 0.13 0.31

5%

Notes:Different small letters following the vaue in the columns represent 5 % dgnificant. The same as below.
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2.2 ,KH5 Fn Fv R/FR  R/Fn
a 201, , KH5
a 201,
( 3,
3 a
Table3  The éfect o - P on Chl a fluorexence of newly expanded leaf of different genotype maize after dark adaptation
Fo Fm Fv Fv/ Fo Fy/ Frm
Gerotype Treatment
-P 194.53 a 453.94 ¢ 259.41 ¢ 1.35c 0.56 b
KH5 +P 186.54 b 516.62 a 330.08 a 1.80a 0.64 a
-P/+P 1.04 0.88 0.79 0.75 0.88
-P 193.78 a 311.83d 145.94 d 0.85d 0.43¢c
Qzéoll +P 165.89 ¢ 485.00 b 291.22b 151b 0.60a
- P/ +P 1.17 0.64 0.50 0.57 0.72
2.3 Fv/ Fm 0.1mg-g 'FW ,F/Fn
, : 0.1mg:g 'FW ,F/Fn
, 50 % , 201
34 %, KH5
( 4 , 0.1mg-g 'FW
: Fu/ Fm
y=a(b- €) (D
4
Table4  The effect of - P on P contents in different PE maize inbred lines
Totd P ocontents (mg- g~ *PW)
(2 (4)
Gerotype Treatment
Odled (2nd led) Nemy expanded lesf (4th ledf)
-P 0.078 0.102
KH5 +P 0.183 0.101
-P/+P 0.42 1.01
201 -P 0.048 0. 060
- +P 0.100 0.001
Q - P/+P 0.48 0.66
-» a
0.61 ETR
E 04 Y=7.59%(0.09~e %) r=0 560%+ Dps O ( 2,
KH5 201; , KH5
0.2
ETR @y 201 , KH5
0.0 . : — 201
0.00 0.05 0.10 0.15 0.20
LeafP concentration(mg/gFW)
1 Fv/ Fm qP PS ! FS
Figl Therdationship d Fy/Fm o Qn gp
dar k-adapted maize leaf and its P content Qs
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KH5 ( 2D); 2m NRQ
KH5 ) ,

e
—
%

K )2 ki Q20
l 5 ) [6]
§ ‘ KH5 PS
s 03 e . Ps :

ildl *im

KHE Q201 CTRRS 0201 PS , PS

, PS

2 KH5( ) 201 ,KH5
( ) ETR ®ps 0p NPQ , 201
Fig2 Hfedtsd - Ponthe ETR,® s , grand NPQ of Ps |

dd leaf of maize breed lines KH5( high PE) and Q201(low PE)

5 a
Table5 The dfect of - P on Chl a fluorescence induction kinetic parameters o od leaf o different genotype maize
o)
Gerotype Treatment s E D PP
-P 0.09 b 0.29 a 0.62 b 0.77 a
KH5 +P 0.15a 0.29a 0.57c 0.66 Cc
- P/ +P 0.59 1.02 1.09 1.16
01 -P 0.06 ¢ 0.30 a 0.65a 0.83 a
Q201 +P 0.12a 0.20 a 0.68 a 0.64c
- P/ +P 0.49 1.45 0.95 1.29
2.5 a O-p O+
A i
a
ETR @ Op ( 3, ) — 2 ‘
KH5 ETR ® o 201 & [ =8
() KH Q201
KH5
{ 3]
201 , 0 }
, NRQ 04 - 2
( 3D), KH5 T D:l
1 () - 1 ] | )
KHS Q201 KH5 Q201
201 - h
3 KH5( ) 201(

ETR ®ps gp NPQ
KHS 201 Fig.3 Hfectsd - Pon the ETR,®ps , gpand

PS
(40% 38%) ( 6), PS NPQ d newly expanded leaf of maize breed lines
(40% 45%) , KH5( high PE) and Q01(low PE)
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(41% 28%) , ,

,KH5 ®s ED PP 201 ,

6 a
Table6 The éfect o - P on Chl a fluorescence induction kinetic parameters o newy expanded leaf o different genotype maize

Gerotype Treatment P E D P
-P 0.11b 0.25a 0.64 a 0.68 a
KH5 +P 0.19a 0.18 b 0.64 a 0.49b
- P/+P 0. 60 1.41 1.00 1.40
-P 0.10b 0.24 a 0.66 a 0.71a
201 +P 0.18a 0.19b 0.64 a 0.51b
Qo1
- P/ +P 0.55 1.28 1.04 1.38
[8,10 12]
3
. Fo Fu ,
a : PS D1 /
Fm Fv Fo/ Fm ) PS (7.8 , D1
F./ Fn y = [8.13]
7.59 % (0.09 - e ®*) ,0.1mg-g* , ,
FwW Fv/ Fin , 0.1 Mehler
rrg'g_lF\NaFv/Fm ’ ’ ’
F /F a [10,11 ,14 15]
g Prs ETR ,
: KH5 KH5
201, ; 201 ,
( Mehler
23] ) Go [16]
% L
1 FS yFS b
, PS
1 0] ’ 1
PS LHC (S0D)
PS PS (AsA-POD) ,MDA (
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