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Physiological integration of plant growth, photosynthetic pigment content
and chlorophyll fluorescence characteristics of Zoysia japonica clonal ra-
mets under nutrient heterogeneity

XU Su-nan, LI Hong-yi, LI Yue, CHEN Zhong-lin, ZHANG Li-hong
( College of Environment, Liaoning University, Shenyang 110036, China)

Abstract: Using the clonal plant Zoysia japonica as the experimental materials, the changes of the growth, photo-
synthetic pigment content and chlorophyll fluorescence characteristics of clonal ramets under nutrient heterogeneity were
studied by treating the connected and disconnected parent and daughter ramets with different nutrient concentration. The re-
sults indicated that the parent ramets in middle or high nutrient level could improve the biomass, chlorophyll ( Chl) con-
tent, carotenoids (Car) content, potential maximum PSII quantum efficiency (F,/F, ), actual photochemical quantum ef-
ficiency of PSII (@PSIT) , electron transport rate (ETR) , and photochemistry quenching coefficient (gP) of the connected

daughter ramets under the nutrient heterogeneity, but reduce the non-photochemistry quenching coefficient(g/N) of the con-

nected daughter ramets. In contrast, the daughter ramets in middle or high nutrient levels had no significant impact on the

biomass, photosynthetic pigment content and chlorophyll
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of ramets was, the stronger the intensity of physiological integration was. The daughter ramets in low nutrient level benefited

from the parent ramets in middle or high nutrient level, but the parent ramets in low nutrient level couldn’t benefit from the

daughter ramets in middle or high nutrient level. The daughter ramets were the unidirectional beneficiary from the physiolog-

ical integration.
Key words;
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B A RIK PR e 1, FH 22 IR AR AR Frnt
Y 3, MK A e R AR AT A 110 °C JHEFE
AT 15 min, f57E 70 C FHET 24 h EEFUE, #
[igsig8

132 k&eetsEeme NSk
TREMN R 2~3 B FRECO. 1 g /E i s aE S, it
LRFE(Chl) K2EHE D& (Car.) & R H LB R
TRABOIR R MRE

1.3.3 vrg &£ fn 2 JH Li-6400 fHH#E R
A AL 3 I 5E 4 R DO SR, IR o e
TR, R AR o 3 5K R BRI R E A I
2~3 W, W@ F R 2 0 00-4 2 00847, I
HHTCRAE SIS B 2 b, TR AR (B R R 500
Hz) M W 38 T e /NIOGAEL (F ), AT IT — IR
Uk oh e [ D6 F 8 & % B (PFD) A 6000
pmol/ (m* - ) , FELLAMGRFLERT AR 0.8 s ] I %E i
TN R KIS (F, ) MBEENTRTROR(F /F,) o
G BT FAF9 © 00-11 = 00T, M- kAL
FIAL G PFD 1 000 pmol/ (m* - s) ] F ik 4k 30
min, S5O HEA TR E I E RS TOGE (F) Dbl
BT S /N IGAE (F,' ) OG3E T e R P OE A
(F,") . PSI Sprig+ 7" (@PSI) \Fo 15300
(ETR) Jttbs K ZE (qP) ARG VK R EL
(gN) % F 3 A X35 dPSII= (F,' -F,)/F,’,
ETR=®PSII x PFD x 0.5 x 0. 84 [ PFD 4 1 000

pmol/ (m* + ) |, gP = (F,'=F)/(F,' =F;),gN =

R1 FORREFHTELERESHREME

(F,-F,")/(F,-F,)
1.4 HESZITHH

K Excel 2003 F1 SPSS 18.0 % {4 %} #4fw E 47
1145381, KH One-way ANOVA F LSD 4T
oA 2E R W E VRS . FIH Excel 2003 #FAE
)8

2 GRS

21 FNERREGTELEETERISKHERKTH

FROT T AR B RS TR ARE B, BERRAE )
WS IR THE I E T, LL &A%, HL A&, B
FHEL 22 0] 22 S P B 2 BEARAEAR R 4 KB, AR )
HAZ RIS iR AR W) s bR R0
TrEm ET LHAM IM A S LLAERBE, H
SRR RIS 78 3 S FRRMEFR A b, Rk
Yy B RERE IR 4 T i T e, BDLL 41 <ML 41 <HL
2, H HL 405 ML 405 LL 402 1) 2% 53K B 7K
(£1),

FROr 5 A T BERR S TR B, B R
WRAY AL 545 H BT Ab %50 K WUE He, 374 K F
i AR R, o RERR HL 4 s, ML 4k
Z ,LL LM FI LH 3 ZH A%, AN [F] 95 43 K 7 2Z 8] 22 5+
W, TR LH 48, LM Ak, HL ML 1 LL 3
A, RIRIFRIP K2 [0 28 5% 1 3, Wi oF FLF kA
FARSE o i, F bk A2 0 5 R 52 BE R 3% 43 7K - 52 )
(£1),

Table 1 The biomass of Zoysia japonica clonal ramets under nutrient heterogeneity

Y (g/ecm?)

LL 4 LM 41 LH 4 ML 41 HL 24
ek EATVN 0.10+0.01a 0.10£0ab 0.11x0.01ab 0.12+0.01b 0.14£0.02¢
Tk 0.10£0.01a 0.14£0.01c¢ 0.15+0.01¢ 0.12+0b 0.14=0.01bc
Wi TT Rk 0.11£0.01a 0.12+0.01a 0.12+0a 0.14=0b 0.1520.01c
Tk 0.11x0.01a 0.14+0.01b 0.17+0.01¢ 0.10+0.01a 0.10+0a

LL; BERRAI T RRIIRSR I s LM BERRAR IR 20, TR PR 00 s LH BERRAIRSR 20, TR 97 20 s ML BEBR TP 3R 2%, T-RRAK IR 205 HL: BEBR R 3R 20, T BRI

For, ANETFEERR AR B G 2 [ 225 5.3 (P<0.05) ,

22 FENRAREHTEEEREIRALEGRES
ENTL

T SRR, MBS T HRAE R, Bkt
£ (Chl.) KEHAH bR (Car.) % #8J2 HL 4
B ML ZHKZ ,LL LM H1 LH 3 Hf%, BRI FR 5

IR ] 2% 53 .25 F#k Chl. X Car. S H#R 2 LH 41
e, LM k2, LL AL ARG, AN R 3R 437K 2 6] 25
SWE(F2), B3 MRIRAULZ0H Chl. & Car.
FHILES, HRE Tk 3 MEFESYLZE Chl. &
Car. % 1 BERERR SR /3 38 w3 i, B LL 4H <ML 2 <
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HL 4, HERBE, YRS FRWFe, Bk
FBE Chl. & Car. &% A8 b — 2, # & 3% 705 Chl.
FI Car. & G, 3 MEFR AL Z A ZE A K, HA

R2 FORREBTHEERESKMHAAERESE
Table 2 The contents of photosynthetic pigment of Zoysia japonica

[R50 T 2 255 835, Wi Tbk ELI TR 4
i, bk ChL 2% Car. & AR BRI A0 K TR

clonal ramets leaves under nutrient heterogeneity

oA BER F i (mg/g)
N Gk EER
LL#H LM 21 LH £ ML 2H HL 4
B4k Bk ek 0.84+0.07a 0.88+0.05a 0.88+0.01a 1.25+0.04b 1.55+0.06¢
FKWE bR 0.37+0.03a 0.41+0.02a 0.42+0.04a 0.49+0.02b 0.58+0.02¢
Tk 45 2% 0.87+0.02a 1.36+0.02d 1.71£0.03¢ 1.13+0.02b 1.25+0.02¢
Y MR 0.36+0.02a 0.49+0.02b 0.58+0.03c¢ 0.46+0.03b 0.49+0.01b
Wi T Bk TS 0.85+0.05a 0.83+0.06a 0.88+0.08a 1.34£0.05h 1.70+0.08¢
FKWE bR 0.35+0.03a 0.34+0.03a 0.35+0.05a 0.49+0.04b 0.59+0.01¢
Tk ek 0.86+0.05a 1.36+0.06b 1.66+0.07¢ 0.84+0.05a 0.85+0.02a
ESE 0.34+0.02a 0.50+0.04b 0.58+0.04¢ 0.36+0.05a 0.38+0.01a

SEPREE A WFR 1 TE . ANTE BRI [ A B AH 5 2 (] 22 55 . 2 (P<0.05)
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Fig.1 Potential maximum PSII quantum efficiency (F,/F ) of Zoysia japonica clonal ramets leaves under nutrient heterogeneity
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Fig.2 Actual photochemical quantum efficiency of PSII ( @PSII) of Zoysia japonica clonal ramets leaves under nutrient heterogeneity
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Fig.3 Electron transport rate ( ETR) of Zoysia japonica clonal ramets leaves under nutrient heterogeneity
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Fig.4 Photochemistry quenching coefficient (gP) of Zoysia japonica clonal ramets leaves under nutrient heterogeneity
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Fig.5 Non-photochemistry quenching coefficient (gN) of Zoysia japonica clonal ramets leaves under nutrient heterogeneity
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