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TR T & g RIS H L, &
fe2hillE 1 k. FlA CIRAS3 #IGEME RS
(PP-System, 3& [F) | & #5455 B R 848 . 30 %€ 117, 45
MBS A4 T AR PR 20 min, W E [ SE 5
(Fo) . K (Froo) Fl FOGAL % 30R (Fv/Fm) , B
JETIPBA e 3 2 5006 3h 1 A th L sE #E T » BRI
HXZHOE N B/ (Fo) &k wok (Fm) S hr
HAFREE X)) AT HERREFER Yore ) IFHET
PERERAER (Yoo ) AR R B (qP) JARB L
TR FZB(NPQ) F1 PSIAEE A 56 & H 7 15388 R
(ETR), PSIIH7ESG 4% 1 (Fv/Fo) Hi (Fm-Fo)/
Fo 74},

14 B

S F Excel H1 SPSS 19. 0 3 -4k 3 ¥005 3 # 47
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2 HRESW
2.1 HEHT HEL

xR 1RY,8 B THMERE S RN H
IR YR A B E R, R E/MNREE
15:00 75 A BRI, M it P9 IR B 78 B 20 36 3 e K
8,2 44.03 °C, A BE &L H H{E 457 Ky 33. 53,
36.34 °C, BERUL.FNRER TEINRE,H
NEFREXE/NTENS, LEFEREHEERR
{E435%1% 1 633.1 189 pmol » m™* « s™', HI¥{EH>
Fk 1369.748 ymol » m™* » 7', W T ULIABE M
B TUE R G G BARAMACEE A B E ML

*1 MEREFHET
Table 1 Diurnal change in climatic factors
‘Z 4 Outside ‘A Inside
A 22 b FiE % E PARe BET HEFEBEE PARe BET
Time /(umol s m—2 « s71) /(gmol » m™2 « s71) /C
09.00 1 085+29 27.3540.58 127413 20. 80+0. 26
11.00 1330+84 31. 98+0. 47 740+27 33.3340.17
13.:00 1 633+57 36.4340.24 1 056+75 40. 4840. 05
15.00 1613+43 34. 20+0. 50 1189+32 44.0340. 24
17.00 1362+26 35.9740. 40 920+ 85 40. 8740. 51
19.00 1097+14 33.20+0. 29 365+82 38.0640. 05
H ¥3{& Daily mean values 1369+41 33.53+0.50 748167 36.34+1. 30
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Fig. 1 Diurnal changes in initial fluorescence {Fo),maximal fluorescence {Fm) and

variable fluorescence (Fv) in Lycium ruthenicum
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Fig. 2 Diurnal changes of the maximal PSI photochemical efficiency {Fv/Fm) and

the potential PS]] photochemical activity (Fv/Fo) in Lycium ruthenicum
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Fig. 3 Diurnal changes of quantum yield of conditioning energy dissipation{ Y wpq) ) and

quantum yield of non-conditioning energy dissipation{ Yo )
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Fig. 4 Diurnal changes of photo-chemical quenching coefficient (qP) and non-photochemical quenching coefficient (NPQ)
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Fig. 5 Diurnal changes of actual photochemical efficiency of PSI[{ Yy ) and apparent electron transport rate (ETR)

*2 HUFHEATUHE

Table 2 Mean values of daily change of photo-chemical efficiency
it B R g a3ty EROUFE R W T BB E R

Treatment Fv/Fm Fv/Fo Y ETR

Ow 0. 75+0. 00a 3.03740.07a 0.5740.01a 31. 88+0. 31la
Od 0. 70£0. 0la 2.53740. 12bc 0.5140.01a 28. 86+0. 64a
Grp 0.724+0.0la 2.76+0. 12ab 0.52+0.0la 29. 3440. 78a
Gfb 0.59+0. 03b 2.1740.18¢ 0.41+0.03b 22.94+1. 88b
Gip 0. 50+0. 02¢ 1.2740.13d 0. 34+0. 052¢ 19. 15+ 1. 25¢

HBEFR T HEmERE N FERR R EiR AR 2R 8 F(P<0.05), TH.

Note: The data represent mean= standard error. The lowercase letters indicate significant differences between groups of same index (P<Z0. 05),the same below.

*3 REREMEREZBHTHHE
Table 3 Mean values of daily change of quantum yield of energy dissipation and quenching coefficient
AbE W RAERE TR e R R AR TR ElS A D ES pinla DET
Treatrment Yore Yoo NPQ aP

Ow 0.18+0. 0lab 0.25+0.01d 0.23+0.03a 0. 89+0.0la
Od 0.21+0.0la 0. 28=+0. 0led 0.19+0. 0lab 0. 86+0.0la
Grp 0.17+£0. 0lab 0.31+0.0le 0.1440. 01cd 0.8340.01b
Gib 0.22+0.02a 0. 37+0. 02b 0.16740. 01bc 0. 6510. 05¢
Gip 0.1840. 01b 0.48+0. 02a 0.1040.01d 0. 7740.03b

Wifn, TEFE R T ) R NPQ T oP fim,
Yooy R AR UL B EF AR FAE 254 1) SR RA RS TEAE i
WRGER, (R B B S5 E BIRE iR .
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ﬁZlﬂEﬁ*ﬁﬁ%E*ﬁ%y Yore Al Yoo '—3 Fm,
Fv/Fo . Fv/Fm.Yq JETR Hl gP #% 8.2 f 455 NPQ
M Yowo B BEHIEMK 5 Yoo B BEAMX,
2.4.2 MRMIACH S RIS S I E AL KGR

BERAERMEA T &R S MRS AL IRES
Fo,Fm, Y JNPQ Fl gP SR04 R POESHIY IEAM
FKARHE, 5 Fv/Fm, Yo Hl ETR SAHRA 8.2 ;56
WEEES Fv/Fm fl Yoo XA R, 5HE
VOLBBIEMRH AR E, SR, BRRMATH
GERFNSHSEEAEEFTENMXEER
iR, 70 B E AR
3 g

BTG RIR A7 B s A YL B A A0 B2
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Table 4 Correlation analysis of daily average fluorescence parameters
2 BETR ‘AT BT BRI IOtk FBWETEE AR BRWHEE PR
Parameter Fo Fm Wit Fv/Fo %% Fv/Fm ME Yo HE ETR Yorw FE Yovo FENPQ
Fm 0. 629%* * 1. 000
Fv/Fo —0.137* 0.662* * 1. 000
Fv/Fm —0. 046 0. 701 % * 0. 942%* * 1. 000
Y@ —0.116 0. 619% * 0. 906 * * 0.955* * 1. 000
ETR —0.115 0. 620%* * 0. 906 * * 0.955* * 1. 000* * 1. 000
Yaeo 0.132* —0.213% * —0. 406 * * —0. 400* * —0.551* * —0.551* * 1. 000
Yooy 0. 054 —0.605% * —0. 825% * —0. 887* * —0. 845% * —0.845% * 0.019 1. 000
NPQ —0. 019 0.019 0. 033 0.071 —0.014 —0.014 0. 672% * —0. 414 % * 1. 000
qP —0. 069 0.429* * 0. 587* * 0. 741* * 0. 818* * 0. 818* * —0. 566% * —0.616* * —0. 008

T * e RIREE 0.05 F1 0.0 KP EERDE,

Note: * and* * indicate significant differences at the 0. 05 and 0. 01 levels.

x5 HEEXXSHEREMIEBEZEHEXELIN
Table 5 Correlation analysis of fluorescence parameters and temperature and luminous flux density
B2 i 5 3 BRw BB Ehkfe¥  RUME AR AWHERE  JERWHRE  JBUEERR OBREEX
Parameter Fo Fm % Fv/Fm HME YD % ETR FEB Yovee FEB Yoo FHNPQ R P
R
0.184 0. 199 —0. 056 —0. 096 —0.094 0. 167 —0. 025 0. 145 0.023
Temperature
EEEE
0. 084 0. 033 —0. 201 0. 046 0. 067 0. 059 —0. 113 0. 094 0. 452

Luminous flux

PRRESSF ) S . T B AR P L 3 e 22 B PR N iR
MEVAFRFIE Fo 2“V7RIASV, BB TS BF. 7T
RERTESRJE A S R BME T, R AL i B R E
WHyARE ) RE R AE RO 98, 1B 2R LA BRI &
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o Fm.Yq A1 ETR 0] 52 8% 30672 BE 1) 8 4r
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Diurnal Changes in the Chlorophyll Fluorescence of Lycium ruthenicum

QIAO Meimei' ,LIU Xiang' ,LUO Long® ,LYU Guohua'
(1. College of Agronomy,Shihezi University, Shihezi, Xinjiang 832000; 2. Beitun City Wheelock Ecological Forestry Development Co,
Litd. ,Beitun, Xinjiang 836000)

Abstract: Taking Lycium ruthenicum as test material, the objective of this experiment was to compare the
chlorophyll fluorescence parameters of wild and cultivated Lycium ruthenicum. Chlorophyll fluorescence was
measured under different management conditions using a Mini-Imaging-PAM chlorophyll fluorometer. The results
showed that maximal fluorescence (Fm) ,variable fluorescence (Fv),maximal PSII photochemical efficiency (Fv/
Fm) ,potential PSII photochemical activity (Fv/Fo),actual PSII photochemical efficiency (Y ),and apparent
electron transport rate (ETR) declined to a minimum each day and then increased, regardless of management
practice. The means of Fv/Fm and Y, were significantly greater in the field treatment and the ridge planting
treatment than in the flat bed treatment and the furrow planting treatment. The field treatment and the ridge
planting treatment also had the lowest quantum yield of non-regulated non-photochemical energy loss (Yo, )
among the management treatments. The Fv/Fm ratio, Yqp , and ETR were positively correlated with the
photochemical quenching coefficient (gP), but significantly negatively correlated with the quantum yield of
regulated non - photochemical energy loss ( Yopg ) and Yo . Furthermore, the correlations between the
chlorophyll fluorescence parameters and management practices were insignificant. In conclusion, farmers are
advised to use ridge planting for cultivation of L. ruthenicum.

Keywords ; wild; artificial domestication; Lycium ruthenicum ; chlorophyll fluorescence parameters; mean values of

daily change;correlation
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