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AEEBK T T EMTHE T EER T
WEW, BLE, RWmL, B A, REK
(HRTAAR R A BRI 75 [R5 7 A S B A 2, WV %2 311300)

WE. A7 MARRBKF T EH Phyllostachys violascens % vt A vh 2 & R B M6 T, KA L HEE 09 F 45
G AE AR, RAAIZRE T %, AR T ARBEAKFE(0, 0.5, 5.0, 50.0, 500.0 mg-L™)x+ & 4 40 ¥ o 4 % 5%
REK X BETEE- LU THiEEE(PyEy) MR lEHw, SREN, MEBRTREGHS, T A
B RACFE F W (F,IF,) 2R ERAY RRXAAFRE(F/F,)E 0~50.0 mg- L' R 2R ZEE M4 T K, 5
FREREANS0mg- LB, IR E(F), RXRAEF,), EFRDIERLF)FTERE(F)H LI RKIA, &TFT&
#ik R (Ep)ARERE N (PSS FERALFHE V)RR, ELFHERZH(qp)FIE LKL FHER ZH (g F Ny) 4835
BAG, HAESOmg- L' BAZTRET, SHNGrTAMLERAIER, BEETTHANGERGBERTRE, 5
JRE R % (50.0 #5000 mg- LN FHEHA S E R B T, A8 m, AMEZXEFRLETFZHGK, B
1% 3420

KEIR . MM AR, A B cPEE R, LB ZEE- LS B TR R (Py-by) A 5 W &

FESES . S795.7; Q945.1 XHEFREE: A XEHS: 2095-0726(2013)01-0009-06

Chlorophyll fluorescence parameters of Phyllostachys violascens

with phosphorus treatments

GUO Anna, GUI Renyi, SONG Ruisheng, PAN Yue, RONG Jieqing

(The Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University, Lin’an
311300, Zhejiang, China)

Abstract: To understand the effect of different phosphorus (P) on leaves photosynthesis in Phyllostachys vio-
lascens, P treatments of 0, 0.5, 5.0, 50.0 and 500.0 mg-:L™; chlorophyll fluorescence parameters; and
photosynthetic active radiation-electron transport rate (Py-Eqz) response curves of one-year old Phyllostachys vi-
olascens were studied through a sand-pot experiment. Results showed that as P increased and potential pho-
toreception activity (F,/F,) decreased, the maximal photochemical efficiency (F,/F,) dropped (P<<0.05) in
the range of 0 — 50.0 mg- L™ P. The chlorophyll fluorescence basal rate (F,), maximum chlorophyll fluorescence
(F,), timely minimum fluorescence (F,) and variable fluorescence (F,) were highest (P<<0.05) with 5.0 mg-
L™ P. In addition, Em and the actual photochemical rate of PSII (Yield) were higher, but photochemical dis-
sipation (¢p), mnon-photochemical dissipation (¢y), and non-photochemical quenching (Ny)) coefficients were
lower (P<<0.05) with 5.0 mg-L™" P. Higher or lower P concentration than 5.0 mg-L™" caused Er; to decrease,
heat dissipation to increase, the photochemical effect to decrease, and quantum yield to decrease. According-
ly, the biological yield of Phyllostachys violascens decreased, and the Apase activity increased. Therefore, P
concentration of 5.0 mg-L™ was appropriate for growth of Phyllostachys violascens in a sand-pot incubation.
[Ch, 1 fig. 3 tab. 20 ref. ]
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thetic active radiation-electron transport rate (Pyg-Er) response curve

&7 Phyllostachys violascens J&—F i R B9 HATA, HAHMBR | HHK | &S, %8GR
FHER R, AN EZ, BERMNHEYEREE A EENABER, SR G T B
0.05%~0.50%", WF7ERM . TP SR+ 5, BT R Y R T e X TEIR R
FREE ERR T 3 B R AT AR, SUEAE R AW A K R E SRR b R AR A B R, 25 BRI
GG 7 2 X AE ) 6 G R i — i 2, BRI E KA KRR, HiES 5 GERM
BT, TERME I IE AR R SCIR IR bl 3 S 2R T, BBk, M BOLG E AR (P, BRYOL
(F.), JCALROR FIF,, WG E R (By) FOGE T 77 8 (O FFHROCS BRI, B & BE7K T 1 3
i, /NZZ Triticum aestivum 41 FETBER 1 SRR a YOS BRI BT m 5B B R
FAET, EK Zea mays MR PS I OCHARREERS N, DGR A o T A% MORBEAR, o FMOL ReR ',
SR, A BT XS AT T A A2 W A7 SCH B B/ o PINIR A5 197k B 7 77 vk 4 38 v 1Y (GBI A AR A 4R
(R R ST ) | I i R S = I Wi o < O 7/ VNV b sl 111 72 [ i ok 074D =R A0 AR (NSO B
BRI AT MRS 2 i Mg 7 AU DLER AT 4 e A D (A RE, SR RS 73, RN RIBE KT,
TATH R R IR AR AL DU A IS TR AT 3 A K B B T A U B Y R S K

1 MRS &

1.1 #ikHre

IRI AR H WL AR N TR ENAERAEANTRZ (B s 8 A k=1:1:1)HH
CEUEIN-8
1.2 REFITE5FH*

WS T 2011 4F 6-8 H IEWT LA 2 N TR e e b 47, B3R AR 18~30 H A b,
o HIRT S Bk o i, BRARM AR AR MAST, HBRRAKEITEEY N IE, BRI ECN
3% ERTRYS WOR ML 1 )8, BRI e Syt , 1 J8E M B RK e T4, e R 81Kk 3
i, AR E ] FOROKVE T, REBY S, PRk AMARE . Kb —3 AR FET A
BAT 3 kg APPSR, 1R, BB ER RIS N AR 15 em, FHAZ 8 em, & 10 cm, #EH
1/2 Yoshida & FRW TGRS SR, pH 5.0,

15 d J&5, HIAS[E] T i vk B e 1) 38 SR MU SRR AT 4 i, 45 AL 38 FR MR T W 2B 8 (Wil 0.2 L-h™)
HERE , VR B RV AN o TCE A 25 Ak BB SR U5 B A AE TR — AR 1 25 LR A BRI, IR
W — 4 H0RR 0.6 cm BIZKAE, THE (A 4 AE L) ZIEEKE b, 2 DTS EFE 40 cm, —H73
A=, RS RE—2, R BEE S M E, ERE 344, LIBEER — A 4N (NaH,PO,)
VERBEIR . DLICBEE FRWORESE A X B (P, L 4 DMAEHE, 0.5 mg-L7'(P), 5.0 mg-L7'(Py), 50.0
mg-L7(P;), 500.0 mg-L7'(P,), #5AbFRAY Na*fii i vk B FH S AL 80 (NaCl) P85 -7, PRFF 24 h 25 4b 38 57
WS N, Ki 3% 60 d Rk,

1.3 MEFZ*
131 srgFRbAHGM L T 201147 H 11 HAI7 A 22 HE5K 8:00-11:00, F) 8 5 # =X 74
2% R 264 (Mini-Pam, Walz, Germany )il 22 3 /R 28 R 2615 5 80 1¢S5, LB 5~6 B - Zb #- 0
A AEROR — A AT, e SE A BRI 2~4 - AR REARAE I S T — R Zead Fe A GRS N,
BF, B S N A (<<0.1 pmol -m ™) R MR R AR ZEOG (F), i Ja FAR AR M6 (>10 000 pwmol -
m~2s™) BGT 0.8 s, MIE R KIOG(F,) ), WEIE N W5 R PO E (F,) /NG E (F,) . RIEidES
BOHE PS I & KOG # 8K FIF,(F=F,~F,), PSTT BB LETGTE F/F,, RICH B FE8HER Ey M1 PS
LB 2 RCR Y, AR R R g, AECALF T K REL g LT RIS
Dy = (F/-F)IF,; (1)
Em = ®Ppy X Py x 0.50 x 0.84, (2)
(1) (2)H: Py S B W i 638 2 %5 B (mol - m2-s7"), 0.50 18 FGRETE 2 AN 2 48 a) 1Y 2 e R %L,
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0.84 F8 A G EIn J 218 19 G RBP4 84% w5 M I .
qv = (F./=F)I(F,/-F,); (3)
gn = (F=F)I(F=F,) (4)
1.3.2 ikt m s ey E fEM SRR TOESEON E 1S K, R A 5 R ] S 3R B A
P R 09 E BEO'G G A R0 5722 A i PR e iz i 2k, 3%l e Jr vk L 1.3.1 715
1.4 ¥IBEBMGIH A%
H Microsoft Excel #47 AR EAGGe 1, ARBEAKE A3 2 (81 B9 22 5% DPS 3.01 Ge it #4707
ZE5r BT il e /N b 35 2236 (LSD) 2 LA, PR i 1o i 4 R Y d5e /N 3 15 (STATISTICA 6.0 #44) i 1740
&, IERAARXG)IE P, FOGRERIHRCR o0,

—aPy/P, Bl /P,

P=P(1-e e 7, (5)
K(S)H: PRAAXTH FAZBE AR, P, i KX AL A o Ok RO &R, ot he
HIFIIRCR ;. Pa OGS RURES .

2 HERE5 T

21 AEABREBRENEIHEHFHEERES KB

WG 2t F, Fm e R4 T (PST) KW 0 A T 58 e FF U i 2 r= e Yy e Kool F, R PSTT R
JO7 H A T 58 4 S AT I (0 2 Sl 7= a7 e PSTT (9 L AL R B 12 AT AR 960 Fi= F—F,, WTAE RN PS
I 207 o i M KNI — A FE X AR 3 B 2 GIE N W B/ NI iy FLUF, 2ot A b Wl i ot
EF o6 Ak S B B e KRR, FJF, G 38 PS I AE etk 2830 Ko, 54 M PS TR B s
o UE e, AR I WO RE RIS AL HLA A SE AR e 1 nT DU . R TR T o v R X R A Sy e
H M S RIS A AR, WIRTO6(F,), RRISEG(F,), &N E/NFE(F) ] 2855
(F)% 4 4645, 76 Py AbBRI 50 BAH R 5 22 5%, HI7E P A3 R fe RMH, P, A3 R e /IMAL
P, b FEEY, FES PoAHEL 2R AR E, I F,, F, M F{ARE T (P<0.01), F/F, f F,/F, 23
FATE], o 5 W0 o G 3 1) 8 i SR T R, P AR FHER B B KAE, KK Py, Py, Py, Py ARERS X R ] 22
SAEE, SXIAL, Py AW F/F, N FF, TRERE S /NT Py, SIS 2 EE T k%R
BTG, FEAC T RATAN T A ORRERI R, P AR P M, F/F, EESARRE, F/F (A4 5B EN
LR,

®1 TEABRERETEMNHEHRAFHRIRALSHBELER
Table 1 Comparison of leaf chlorophyll fluorescence parameters of Phyllostachys violascens under different phosphorus concentrations
Ak ¥ F, F, F F, FIF, F./IF,
P,  0.190 £ 0.010 ¢cC  0.865 £ 0.011 bB  0.221 + 0.008 bB  0.675 + 0.004 aA 0.781 + 0.009 aA 3.563 + 0.201 aA
P, 0.192 +0.006 ¢cC  0.872 £ 0.012bB  0.225 + 0.008 bB  0.680 + 0.006 aA 0.780 + 0.004 aA 3.545 + 0.089 aA
P, 0205+ 0.002aA 0.887 + 0.012 aA  0.267 + 0.027 aA  0.681 = 0.009 aA 0.769 + 0.001 bB 3.322 + 0.020 bB
Py 0.199 + 0.002 bB  0.800 = 0.010 cC  0.218 + 0.015bB  0.601 + 0.009 bB 0.751 = 0.002 cC 3.016 = 0.030 cC
P, 0.169 £ 0.007 dD  0.660 + 0.230 dD  0.205 + 0.002 ¢C  0.490 = 0.023 cC 0.752+ 0.002 cC 2.894 + 0.512 dC

U ARV/NG FRER R B2 B 2K (P<0.05), AFRE 583878 ik B i 2 K7 (P<<0.01); n=10,

22 ARBREREMNEMHEM R AULFEHERMERLFZER RYHIZ0E

HeALZE K 2B g S W PS T B 0 OB RE FH TOL & 728 A 2 s ARJEAb 22 K R 8g
S PS I Bz iz rbc Wi i ' RE vh LA IE sURE O DG RE LU 1), Hrp AR IO AR P Or 7 PS TT % 8 AL
55 Nog fER/INVE 05 5 RO RERIRE IO Ol . AR 2 W U AR R BE X g0 71 g (HSE
WA, gp (HTE Py R BRI A BNl KAE, 5 PyHI P, AL 22 5 AN W35, Py AL BRI fe/ls, P AP, AR B
XA L 22 AN B35 . g il N L BB BRE B8 50 3 88 1) T i S B AR S T, Py AR BRI SR B /M, Pk
Z, POACPHRFEIRRME, P B Py 2RISR ARE, Y M Ey OB AEIE, BERE TR AT
Je BT R RERARAE S, W{HTE P, LB AR R, Pk, PyALTRER N, P ABRY Py Z A 2 AN 3
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R2 AABRERETEMNSEM A RUFERMERLEZERZBHLLER

Table 2 Comparison of leaves ¢p of Phyllostachys violascens and ¢y under different phosphorus concentrations

Qb R qr qn Ny Ew/(pmol -m=-s7) Y
Py 0.765 + 0.045 bB 0.800 + 0.015 bB 1.670 + 0.139 bB 76.808 + 5.738 cC 0.318 = 0.023 ¢C
P, 0.820 + 0.026 abAB 0.723 + 0.040 cC 1.305 + 0.181 ¢C 108.364 + 10.639 bB 0.405 + 0.036 bB
P, 0.812 + 0.050 abAB 0.527 + 0.069 dD 0.693 = 0.153 dD 126.862 + 8.572 aA 0.493 + 0.033 aA
P, 0.846 + 0.075 aA 0.812 + 0.046 bB 1.577 £ 0.204 bB 78.273 + 7.291 ¢C 0.300 = 0.024 cC
P, 0.419+ 0.062 cC 0.874 + 0.012 aA 1.854 + 0.075 aA 31.787 = 4.057 dD 0.111 £ 0.013 dD

P . ARFE/NG PR R A3 B K (P<0.05), ANFRKS PR IL FIH R % K (P<0.01); n=10,
2.3 FEBEREREEX T4 B s S 00 K2 th 2 60 500

S S 1 17 [ 2 S5 e T A R 42 33 ke 160
% i 75 A S R S T 1 5 0 B Al B R
BRI o 7R A2 R (i B 06 g e
TORHE R R ACR . B SN 5 ) A 7 14
B, M AR R A B RS, R WOE S
T 15 38 % By RSO0 Py S22 X
Z, MR BRI, 7% 35 e I
P FREE T 09064 T %0 R B, 2 A
YrHEAT A B S, A 1 gk 3 L o 000 2400
Bl FRERDOCA AR SRE T, P, 43 "
Bt 04 5 P 40 B 0 R WD A TR A A
BRI, WA o Bk, BT
G I AL R bR, B R
e B, e P B, e A TR
s o R I AR, SRR T, %3 FAEOBMRERETENHEMTE N EnPw i

)

“ 120

-2 =1

e
o

E /(1 mol-m
N
S

Bl = rﬂﬁﬁ)ﬁ%/ﬁfi’]‘ﬂ Eh Gt R o Er-Par
v L 2% B AR
Figure 1  Comparison of E-Py response curve of Phyllostachys

violascens under different phosphorus concentrations

AT AR R O RE A A R AR, JE R RE Rz i £ S H 0 b 2
TIAB T, P, M Py A B GE Wi K Table 3 Parameters of E-Pay response curve of Phyllostachys
RS Py A LR A, DB TR N Y violascens under different phosphorus concentrations
e N e R e T WE OEABTRAKBER WHEKe MR
HEERLRE Py 136.86 0.192 0.999 6
IR p, 200.86 0.212 0.994 8
3 Itk
P, 233.07 0.200 0.997 3
BEEM Y AR LT SR B RN P, 180.20 0.209 0.998 4

A B Sl LR RO G TR AR T I
Calvin 1§ ¥R H g (4 15 v . [8) 16 9 0932 i LA 2L
1,5- B IR A% B B (RuBP) (4 FA4: 1 FE3E M G BA AT, M 438 o 6 A 1 FR E ML 36 1k & o A
LY, 4R iE s A AT 3 . AR DL I i SR R A FIRI T ™) F,, F,, F,, F ALY Fl Ey
SR W RO R M E AR bR, R PS T A6 A B P s R DG b 22 & Ve, FLF, {E N FL/F,
(B 43 T A P e R PS I R0 6 B B e OR R s By A ¥ P G v, b W FL/F, (R FR R R
FoEY Z A R ARG R R TS 2 S REF, F., F, FAY il Eg (HEE
i, MY H 500.0 mg- L BF, S4EARAOME SR (CEH ML, BARRENZES, WML T
TCWEAL L B 2 X AT G R OGS VR AR AN I R, i PS I A0 8 A e 5 R 15 188 4L
KRG, WEEWE N 5.0 mg-L' W, F,, F,, F,, F,AY Hl Eg (H38155) 4 ARl , kst
FUCRE LT, U B K TR R B S E TR AT A AR K R R, B ELRE R 0.5 mg- L
BFSEAH L, SHEARNEY TR EZR, STHEMIE R 7R ARG R NE, X658

P, 65.36 0.145 0.997 5
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REAR G RRRER &, Hp, 0105 mg- L AbHRM F/F, (EA F/F, (355 T 3% 5.0 mg- L 403, 1560
£ 5.0 mg- L™ (B ACE T, TwATZE A i S E 2 3 TR i

MY E R AAERE TR EREE T, 0k R 09 PSR 0 28 5 7= A Uk SR ), X80 B, JCRE R
B (500.0 mg- L) AR AT 40 R EOK N A PS T ad BEAR B, PS TT Sz R AP o0 A 56 A 7 8 400 8 3
HEAS G 2 RN A FR RO RE I, T O R e A AR B RO R AR, T A A R OR fE
. AEYAR G L FPEEREALH], D BOGREXT G A P MBI, H B AAFE #OT A AR B PS
I o s AN 32 s DG RE B 45 5 150 SR A EE, Bk 500.0 mg- L 2241, Hofth 3 4~4b A PSTT L Holy
TR B AR, R =3 Z AT o 25 5, U A VAR O 0% A0S R = R AT 4l e R X RE A R
M, 5.0 mg- L7 BEAbHRES , WG R fe i e R EROR, IAFERUE E AR L RE R 2>, 0.5 mg-
L @A BRYR 2, 6B I R R SR RE HE A PS T RN vt FE 1 06 RN IR R, R G RE A v
SR, FARIHL, MR RS VR R T L T R RO RE R R R R L W RV O 500.0 mg - L7
TG R AROE X HOR BOGRE R, LWL 4l B 0 AR K 2 B R, i Sy ke R OR
REASIIR PSR s, JB shIFERUHOR I RIMRE L, 1R NI A B & RGN —Fh b,

PR S B 2R S BB AR Z RO T SR R A% o T R KT B i S T e AR
fag, et M2k BoR, 5.0 mg- L7 BRI N MG RO A AR RS, F, F., F
N FBIRB KA, M F AL (Ew) f1PS T 3EFRG A ROR (YK, qe, gy Il N FEXTEEAK, 1569
UK T, FREROE ARG, iR s B b i AL s s R A K, SR RE R R AN A R ) I
9o 50.0 mg- L7 BEAL BT, ROOGE i FAE R ERE TR, H g (EAAXECOR, Ui i ik B N
I et W SO R 1) A REOR R A RE 7 e O, (U R B MR O 500.0 mg- LIS, pR T 0 i R L
X AT R A T R M A B S, B O A ROR IR,

8% 30k
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