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Effects of phosphorus levels on chlorophyll fluorescence parameters of
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Abstract: The effects of phosphorus levels (0, 10, 100, 500 and 1000 zmol/L) on the chlorophyll fluorescence param-

eters and chlorophyll content of the proximal first leaves of wheat ( Triticum aestivum L.) seedlings with different phos-

phorus efficiencies (Xinong 979 and Xiaoyan No. 6) were studied using the culture solution. The results showed that

Chl. a fluorescence parameters of the first leaves of wheat seedlings increased at first and then declined under the increase

of phosphorus levels. The maxima of Xinong 979 were under the 500 pmo/L phosphorus level, while those of Xiaoyan

No .6 were under 100 pmol/L phosphorus level. This illustrates that the efficiency of light energy transformation and elec-

tron transportation of Xiaoyan No.6 (high phosphorus efficiency) are higher than those of Xinong 979, and are less af-

fected by low P stress.
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aestivum L.)HF/NE 6 %(B’%%%{)[m]ﬁk 979 (¥
E)ME, REE 5 MBEIKE,BERBEF 0,10,
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FREF, BRIGERHSHM T, ERER RN
BE(E6.5Scm HR 16 ecm)F,H5 60 £, B T X
WIERATER(BEREHAER 12 b/d, 53R 60
pmol/(m?+s) , B RIE B 25/18°C, HIXHE & 80% %
Fl. B KE——DE, MAREBKFEREFR
B HATER . BERWKN pH X 6.0,83d BEfhi—
Ko BEFRWAHBRBE AT (mmol/L): Ca(NO3), -
4H,0 2, K,S0,0.75, MgS0,-7H,0 0.65. MnSO,- H,0
1.0x 1073, ZnSO, - 7H,0 1.0 x 1073, CuSO, * 5H,0
5.0x 1074, H;B0O; 1.0 x 10°, (NH,)sMo,0,, - 4H,0
5.0x 1073, EDTA-Fe 0.1, KCI2,
1.2 MEMESHG*
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EHERKRE qP=(F'y - F)/(F'y- F',) 3B
¥R RAZBNPQ = F/F - 1080, W &HS
B IR R RN B SR A — B
B BUIE A Excel F1 DPS b3R5 #4740 H7 o
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R DA T ST e SOk BN, &1 %W,
WE & B K R 3G 0 ,  /N 22 4 b i 35 L 2R RS 1
MBI F, WK, TTREE R TR TR BB R
W PSR BH . DI EEE TS, B IET D1 &EE
) R A% o

BRI F,, 2 PSTT KB 04T 582 % H
RMRLE=&, T REES PST KB FERE
i EEEBKENAR, W EZRMHK F, HE
REAEERBHE: NME 6 STEBEKTEH 100
pmol/LBY , F iR T B KMEH, R F, BEBEKFH
F & B TR TR 979 TEBEK R 500 pmol/L B,
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Table 1 Effects of different phosphorus levels on Chl. a fluorescence parameters of the proximal first leaves of wheat seedlings

M RASH

BKE Phosphorus level ( ;Lmol/L)

Variety FP 0 10 100 500 1000
o 114.67+11.37 a 110.67+4.73 a 106.00 + 7.81 ab 102.00+ 6.51 ab 96.33+2.00 b
X;E;lﬁ;;?g F, 424.67+21.50 ¢ 445.33 + 18.58 be 479.00 +21.63 ab 489.67+17.62 a 451.33 £27.39 abc

F, 303.33+18.50 ¢ 334.67+23.29 be 373.00+14.11 ab 393.33+20.84 a 349.33+26.16 b

F/F, 2.66+0.8 ¢ 3.03+0.33 be 3.53+£0.15b 4.10+0.46 a 3.42+0.2b
F/F, 0.71+0.01d 0.75+0.02 ¢ 0.78+0.01 ab 0.80+0.02 a 0.77+0.01 be
/ME 6 & F, 129.33+5.51 a 114.33+5.86 ab 110.67 + 6.66 ab 105.33+9.07 b 94.67+20.65 b
Xiaoyan No.6 F, 288.67+61.61 b 471.00+ 14.53 a 502.67+7.64 a 468.00+15.72 a 449.67+17.10 a
F, 159.33+66.00 b 356.67+£9.45 a 392.00+1.00 a 362.67+24.01 a 346.33+22.03 a

F/F, 1.25+0.56 b 3.12+0.11a 3.55+0.20a 3.47+0.52a 3.37+0.39a

F/F, 0.54+0.12b 0.76+0.01 a 0.78+0.01 a 0.77+0.03 a 0.77+0.02 a

7 (Note) : HERARKNNE FHIRREREIH 5 % BEKFE Values followed by different small letters means significant at 5 % level. FP—3% %

£ ¥ Fluorescence parameter .
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B, F/F, BRITRKXME, UG, BEEBKEHF
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pmol/L B}, F /F KB T & KMH, R KEHAS,
F,/F, T,
22 WMEHEEPBEIMHHEE a XRFES
NESBHFNA

F'/F %2 PSTl BRI ERTFE, BB
THKE ST RO JEFGEE MR, %
2RM,FANEEM F /P RN EABER
e TR 979 7E 500 pmol/L BEMEE T R T B &
fH .05 X TR /ME 6 5 WFE 100 pmol/L BY B ik
B TR0 T 5 EBVR BE R30S, X AR
RPN TTRES K PSTT MEF DL RER IR M,

Opsp 2 PSTT kb B Fr=g, BBt PS
I SRLH L 7E—#B 43 2 B B0 T B 35 B IR F1 06 B
W R, e Bk 3, TN 3 & AR
Gpsy BTG F'/F —F XEBITER 979 F1
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Table 2 Effects of different phosphorus levels on Chl. a fluorescence induction kinetic parameters of

the proximal first leaves of wheat seedlings

A RAERHAESH

BKE Phosphorus level (ymol/L)

Variety FIKP 0 100 500 1000
T 979 FJ/F, 0.78+0.02 b 0.77+0.00 b 0.78+0.01 ab 0.80£0.0la  0.76+0.0l b
Xinong 979 ETR [pmol/(m?-s)]  18.65:0.57b  18.67+0.38b  18.93:0.45b 19.78+0.11a  18.7220.12 b

@ 0.71+0.07 b 0.74+0.02ab  0.75+0.02 ab 0.78+0.0la  0.74+0.02 ab

qP 0.10+0.02 d 0.21£0.03 ¢ 0.33+0.04 ab 0.40£0.08a  0.26+0.04 be

NPQ 2.16+0.39 a 2.35+0.51 a 2.37+0.84 a 2.77+0.38a  2.17£0.21 a

ME 6 & FJ/F, 0.73+0.02 b 0.78+0.0lab  0.80+0.04 a 0.77+0.01ab  0.75:£0.02b
Xiaoyan ETR [pmol/(m?+s)]  18.2920.21b  18.95:0.08ab 19.43+0.71 a 18.77+0.70 ab  18.52+0.33 ab
No.6 T - 0.73+0.01 b 0.75+0.00 ab  0.77+0.03 a 0.75+0.03ab  0.74+0.01 ab
qP 0.06+0.01 ¢ 0.09+0.01 ¢ 0.31+0.04 a 0.29+0.03a  0.16+0.04 b

NPQ 1.15£0.65 ¢ 3.07+1.23ab 3.63:0.6l a 2.16£0.18 bc  2.21+0.30 be

H(Note): BEEABRRN/NEFERREZFET 5 % BE KT Values followed by different small letters means significant at 5 % level. FIKP—Flu-
orescence induction kinetic parameter; ETR—HE F &3k & Efficiency of electron transfer; qP—ﬁ'ﬁ'ﬂ_’,#ﬁ?{ Photochemical quenching; NPQ—EIF Sefb B

K Non-photochemical quenching.
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Fig.1 Effects of different phosphorus levels on Chlorophyll content of the proximal first leaves of wheat seedlings

3 itig

BEEIRTEOLE R AT B Calvin 1835 F B
RRBCAEER , B RS H T R Calvin & 3
H 35 M \RuBP I TE4E DL R M i iE . A&
RE R A B K F R i, PSTT S Br o 40 B9 5%
P s & NP g & S R e h S
HERBEABRERERNEALES RS R ER
A BB 2 RE I B 4R R W /N A A Al B AR 1 MY
PSIT ¥ .PSTT TP Ob-& i T2 BB R
RERF B . [ A, DL -5 38 B0 B ¥R 2 R {2
JeE S EHRACE £ KOG RE , i3 TR Kt BE W E A AR
BOR TR IHFE , 2 T A 60 5 B8 B2, i e & A%
BERABIF ,RIERGHH B, ARBEMEM
W, SRR R A ME 6 S EOGRER B R B T
e B S FHERK 979, B 32 LB 8 1 &
BN, X5 224 2 U7 R0 W 3% 1S B BF 9 45 R
—3

HEERTRNUE, HEEWEHREXE
RERI MR I A2 R 7E PSTLPS T Z IR i A B F0 5% 4k
BRMERNE. FRBREFH WDAEHTHEER a.
b #1(a+b) & EIESF B FHE MK EL T,
HIZ T R B HRROCS BB R, &R
B PR JE B, B 52 BRI AT A8 R PR O 1 4 4k
WEHHGRBREL" R, WHERESHERS
T EBLEE T HRE, Bt BRAXE LE

MR ERERT , EHHEEMRN R AR L6
LSC e 3t R b e (S

2 % X #:

[1] Jacob J, Lawlor D W. In vivo photosynthetic electron transport does
not limit photosynthetic capacity in phosphate-deficient sunflower and
maize leaves [J]. Plant, Cell Environ., 1993, 16: 785-795.

[2] FEKEHMW, DR, %F. SBESAARRRERBDRER
AHRRAKERI]. R K F 2|, 2005,36(5): 519 -
522.

Yu H Q, Peng X X,Yan X L et al . Effect of P deficiency on diurnal
variation of photosynthesis in contrasting soybean genotypes[J]. J.
Shenyang Agric. Univ., 2005, 36(5): 519-522.

(3] E#, 26K KB AR EERE YIS HEE NLEK
BRI . PEAESRL ¥R, 2000,8(4): 34-36.

Wang Y, Li X L, Zhang F S. Current research on suitable mecha-
nisms on different plant genotypes under phosphorous stress condition
[J]. Chin. J. Eco-Agric., 2000, 8(4): 34-36.

[4] Xigwh,FRE,FZ4%. AIAEYE SEITRRDEPHRY
EYRME]. PEAERRILFEHR,1994,2(1): 16-23.
LuJZ,LiZS, LJY. Utilization of plant potentialities to enhance
the bio-efficiency of phosphorus in soil [J]. Chin. J. Eco-Agric.,
1994, 2(1): 16-23.

[5] Baligar V C, Barber S A. Genotypic differences of corn for ion uptake
[J]. Agron. J., 1979, 71: 870-873.

(6] ERI, 8=, TRFE. BEFEE B/ & X 55 b8 KR
FRE R R BE(T]. B4 ,1999,19(3) : 363-370.

Wang Q R, LiJ Y, LiZ S. Adapted responses in the rhizosphere of P
efficient wheat genotype to stress of phosphorus deficiency[ J]. Acta
Bot. Bor. — Occid. Sin., 1999, 19(3): 363-370.


http://www.fineprint.cn
http://www.fineprint.cn

762

HYEFSENER

16 %

[7]

(8]

[9]

[10]

[11]

[12]

[13]

THELZRER . KE 5GBSR XS B BN 8 e 2 R ()]
HYIE TSR], 1998,4(3) : 257-263.
Ding H, Li S X. Genetic difference of response of soybean cultivars to
low phosphorus stress and phosphorus fertilizer[ J]. Plant Nutr. Fert.
Sci., 1998, 4(3): 257-263.
FENTR B, ARG, . YR R R S B RO R ]
A48 ,2000,17(6) : 511-519.
Yan X L, Liao H, Ge Z Y et al. Root architectural characteristics and
phosphorus acquisition efficiency in plants[J]. Chin. Bull. Bot.,
2000, 17(6): 511-519.
Muchhal U S, Raghothama K G. Transcriptional regulation of plant
phosphate transporters[ J]. Proc. Natl. Acad. Sci. USA, 1999, 96:
5868 -5872.
KEEFEX,ER,F. AABRBRNELM L EHRA L
MY B RERT S (J]. P ERL R 2,2006,39(11) : 2200
-2207.
Zhang ] H, Li B X, Wang B et al. Studies on the characteristics of
photosynthesis and dry matter production in wheat varieties with differ-
ent P efficiency [J]. Sci. Agric. Sin., 2006, 39(11) : 2200-2207.
MEE, KBS . BB E TR/ ERFESHENFE[I].
7 P AE 2544 ,2002,13 (3): 295-299.
Sun H G, Zhang F S. Morphology of wheat roots under low phospho-
rus stress[J]. Chin. J. Appl. Ecol., 2002, 13 (3): 295-299.
KER. EYHATHRRTBHOWUE[)]. TTRLPHE,
1986, (3): 19-21.
Zhang X Z. The measurement of chlorophyll content in plant tissue
. Liaoning Agric. Sci., 1986 (3): 19-21.
KT, HERRIOLS NESRNW B RING]. #Hy 8

[14]

[15]

[16]

[17]

(18]

%,1999,16(4) : 444 -448.

Zhang S R. A discussion on chlorophyll fluorescence kinetics parame-
ters and their signiﬁcance[]] . Chin. Bull. Bot., 1999, 16(4): 444
-448.

Lichtenthaler H K. Applications of chlorophyll fluorescence in photo-
synthesis research, stress physiology, hydrobiology and remote sensing
[M]. Dordrecht: Kluwer Acedemic Publishers, 1988. 129-142.
WRE REL KRG, HYSLERERKeMHI]. EYE
FAIE M ,1992,28(4) : 237-243.

Xu D Q, Zhang Y Z, Zhang R X. Photoinhibition of photosynthesis
in plants[J] . Plant Physiol. Commun., 1992, 28(4): 237-243.
ENG GRS, BB, . Ko E X N E R kR
HER a RASROEMI]. EYWEER,1997,13(2):
273-278.

Wang K B, Xu C H, Zhao F H et al . The effects of water stress on
some in vivo chlorophyll a fluorescence parameters of wheat flag leaves
[J]. Acta Biophy. Sin., 1997, 13(2): 273-278.

EARK AEM, BIL, 5. KB EaNBARAAREE K
HERFESRNEWI]. EYFIR,2004,30(4) : 365-370.
Li S G, Hu C H, Gong J et al. Effects of low phosphorus stress on
the chlorophyll fluorescence of different phosphorus use efficient maize
( Zea mays L. YI]. Acta Agron. Sin., 2004, 30(4): 365-370.
PR3, EENE , SRR AS . ARBRFOR R T WA A R B R
EXRSERILFESRRALI]. Y EEEE R, 2008,44
(3): 459-464.

Tao P L, Lian L J, Zhang K W. Changes in some photosynthetic pa-
rameters of maize inbred lines under strong light and low phosphorus

level[J]. Plant Physiol. Commun. , 2008, 44(3): 459-464.


http://www.fineprint.cn
http://www.fineprint.cn

