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Effects of long-time chill acclimation on light use efficiency in photosynthesis of chewing
cane Saccharum officinarum L. cv. Badila. ZHU Jun-jie'***
Quality Safety and Testing Technology Research Institute, Guangxi Academy of Agricultural Sci-

, LI Yang-rui® (' Agro-products

ence, Nanning 530007 , China; *Key Laboratory of Sugarcane Biotechnology and Genetic Improve-
ment ( Guangxi) , Minisiry of Agriculture, Nanning 530007, China). Chinese Journal of Ecolo-
gy, 2014, 33(12) ; 3295-3299.

Abstract: Saccharum officinarum L. cv. Badila seedlings were used to study the effect of long-
time chill acclimation (12 C/8 °C for 28 days) on the light use efficiency in photosynthesis.
The results showed that chill acclimation decreased the net photosynthetic rate but increased the
dark respiration rate (R,) and the ratio of PSII operating efficiency to CO, assimilation efficiency
(DPpi/ Py, ) compared with the seedlings grown at 25 C /20 C (control ) regardless at ambient
temperature (25 C) or at low temperature (12 °C). The measurement under ambient tempera-
ture showed the chill acclimation decreased the declining rate of F'/F,' ( changing reversely to
NPQ) declining with @, while increased the declining rate of photochemical quenching (gP)
declining with @, at different light intensities. The measurements at low temperature, however,
showed no significant differences in the declining rates of F,'/F ' and ¢P declining with @,
compared with the control. It was indicated that the long-time chill acclimation treatment dissipa-
ted the excessive light energy through both non-photochemical and photochemical quenching path-
ways, thus improved its photosynthetic sensitivity to chill. The present study provides important

references for chilling-resistant breeding and cultivation of chewing cane.

Key words: Saccharum officinarum L. cv. Badila; chlorophyll fluorescence; electron transport;
gas exchange; light energy dissipation.
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ficinarum L. ) , fAFRIKHHL( Badila) , K P2 R 5 5R
R VEFR BRI R Z R M E RO, Pt T A
A e AR B A P (22 E,2010) o AR, Badila
IR BMEAEAE R 27 X, A/ E LA
AT TR AN B 52 el JE v A 4, S IR B AT o 2 A ™
T, 5 LR o B R BN B, A R )
e S HAIR N 32 ). HRE 95% TH Bk AL
SRR, PR, 3 s SRR IR R A2 ) O it i AR
L ERET] .

IR T A6 G AR T BRI AR A S R O RE K
W FRGREAI FH Y 2 A, DR A 56 ik [] 4 b At o5 22
TitE 40X 513 4 Y BE A1) FH 2 i o R T SR, T P D't RE i
WL A 32 35 2 69 52 W ( Huner et al. ,1998)
I, B A AR DG B 1 RO i G B e el
BOCRERIIRACR . AL R WY, ¥ i N AL B mT LA 55
FCE A ARSI AR, 4 R A1 FH BE S
( Melis, 1999; Allen & Ort, 2001 ; Ploschuk et al. ,
2014 ) H P N SR A 18] 22 S BOR (R IR 22 4%
2009 ; Niinemets ,2010 ; Fanucchi et al. ,2012 ;Pociecha
et al. ,2013) , [ IV 1 BB 006 & 15 Y52
WFFEARIA R Z DL C AP Ry X 42 3 o Ak 3 s [ 45
(<4 d) (Huner et al. ,1998; Fanucchi et al. ,2012;
Die & Rowland,2014) , HHCZMAL C MYy, 118
I HAR IR Y & A TT s Wil | A7 76 R 18 52 W 25 1) 8 v
RS, AL, ARSCL Badila D ET AR, BFFE Y
(28 d) Ve idi R HOG G G RE R I Y 2w L, Sl A
PRI CEAE TSR R v kL, A R PR &
P AR R R i 2% |

1 #MR5EF*%

1.1 FFEAREH SR it

DL B Bz B ek M 7 ( Saccharum officinarum L.
cv. Badila) AFRE, BB LA AR SR A 2R B, R
ZEFPAE TR A SR A (AR 15 em) 55 A AR
36,28 °C/20 °C (FAR/KIA]) ,85% FIXHIEEE T &
W FEFTA YIS | e KRR ATA
JEIEUR I 2 TP 34 0% 7 % (PPFD)
700 pmol + m™ « 7' G 11 h JREER R 25 €/
20 °C,FHXHREE 70% ., EFTAHEIEKE 4 Fs
JEFFHIE 5y R 2 21, BR4H 5 ~ 10 Bk, 55 1 4 N IR
— HRRE DRI A T AR AR K 28 d; 52 4
ARIRALFRA | AE 12°C/7°C A K 28 d, HoAfth PR 8 4%
PRI B b H SRS B Ak B #3440 10 A Bk

3 ~SHRMGESLESEL, BN ES 2 K,
1.2 SRR AINT LR DS E

R FTYA AT S A B 280 — N M RS 3 7,
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AL (5 LCF PRk | L1-640040) I E e/ MITIR H¢
ot F R RTOE FESRE ], H 1 830 X IAE
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TRLIE W AL PR RIS AL 30 ~ 45 min, £ B30 E 5 I
S o . IV HHES PP e W N L 2 & D e
[ &, 7 H] PPED 622k 500,150,100 ,50 25
0.25.50.100. 150,500 800 . 1200, 1600 F1 2000
pmol » m™ « 87" Fe/NAERERS B2 2 min, e KA TF
FTE]A 5 min g P38 000 O B2 43 il 25 = 1 C
12 £ 1 C;#EIRECH 0. 92, LG I R AL
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WS BT HE . PS T 5L by i T4 388 5 T 30R
Doy = (F,'-F)/F, AKX FFF 30D
FEMH (Genty,1989) , i [Flfb it F 30 % D, = (P, -
R,)/(PPFD - a) (Naidu & Long,2004) , i P Hy
LA R R AT BEIEIRE A BUE Ry S L
M2 AL BRI 58 AL ZAE a0 WO R A, HAB K
0.89; A L3 KEK qP = (F,'-F.)/(F, ' -
F,') ek F R F) Y AR I A2 A ( Baker,
2004) .
1.3 Bt

FH Microsoft Excel 2013 4% {44t ¥ %45 , FH Sig-
maPlot 12. 5 BAE B K AR CPE 50 B, X BEFIIG Ui
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AR &K (one-way ANOVA) J7 225347,
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Fig.1 Effects of chill acclimation on the responsive curve
of CO, assimilation to PPFD in chewing cane Badila seed-
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e
2.3 CHEIRIEFRMT Doy F gP AL

Doy F,/F N qP Z TR RRN Doy =
F,'/F 'xqP, [’ I, @, WAEEEZ F'/F " ( FlHA
FERSENPQ AR AR ) LRI WA gP
AR, RIS, BT BE T Dy
F'/F, ' F qP Y0 't RG34 I R B (18]
3) XTRERERT F/F, BRI T E R (]
3A), V& I8 N REET gP B R ) B 5 T 0 B (
3B) . GO, L B AL R oP WL FL/F,
IREXE Dy T FERY TTRRA, 100X AR B I 44
A RRY] WA T G R ) v& 335 07 A R o
PS 113 i e fb 2 A FERE Y 10 i T B0 A i 1%
ARBRAYRER . AP AR R AR AR RE R B
B AR R 8 i A SR T Bk R R

A BR ( Demmig-Adams & Adams,1996) , AL, 28
T SRR TR A 7 1 2R 1 e A IR R A T e AT ik
A 2R A N A R I A T SR Y T DG AR Y RE
Jo AR AR AR R IS B0 0 19 55 A 5
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Fig.2 Correlation between @, and @, in chewing cane
Badila seedlings
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Fig.3 Changes of F,'/F ' (A) and ¢P (B) in Badila
seedlings in the treatments of chill acclimation and control
measured at ambient temperature
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Fig.4 Changes of F,”/F,' (A) and ¢P (B) in Badila
seedlings in the treatments of chill acclimation and control
measured at low temperature
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( Cheeseman, 1994 ; Massacci et al. , 1996; Fryer et
al. ,1998) MbATTATN , 38085 T 28l ME#H SO (mehler
reaction) HYHLF1%i8 LK BN CO, [RIfL A 715 156 4y
A, FRATSEHT R TR B R T R B R L)
B AGHPUA AL, i SOD  APX Al GR i 1 A IR il
ALY BT, WHTIR i R 1A T A 45 e H ik 7% == )
BT (Zhu et al. ,2013) I AR AT REARTR T 281
SRESI A M ) SN TS PE RS 9 FERL T AT IORRE
WHNIEE NN, Dy / P, HAEBIIE ISR i
FAET ZIE AT 56, B AT R I 500 ~ 640 nm
BB R CHR AT, BEAR @ o, (E, RIS & 1, 2
i Doy / P, FLIEHETN (Pietrini & Massacci,1998) ,
Ve 3l LA B R R A PR S A T KR
2SR LCF W20 i 06 6 i K A
TEAETT R L 2 N, PR A 7T DUHEBR 1B =
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HHE— PRI I BE B D/ Do, HUE TR
AR K D/ Do, AT R F'/F ) Je qP P
RN F'/F,  qP ZEALX @ ORI, 25 9 3%
B ZEAHTR] PPED H1H il 25 05 I I, 8 3k 17 Ak 4
BECRFEAE TR R R R (qP) 2T
fb2tiA4% (F,'/7F, ' FNPQ S 1a1784k) 1 RE B FE
B X B O T B R G PR ) RE B BLBOA
SRR R FERE I EE 7 (Demmig-Ad-
ams & Adams, 1996 ) , 1R HL i S5 36 40 i g -
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PRAEARIR AR, 173X o BRI 2 74 1 2 1 5 A )
¥ 57y T8 SRR G T 532 0 1) Fsf i DAY a8 368 I % 2R
RECE AR At 1Y, SR RE AP AR B A4 B A
38 53 R 3% — 4

C, FE I ) £k 56 B 1, 5- i 92 A% T B R AL
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ARG P WA dE A R CO,, WM HOL & 20%
T MY . SR, TE S5 — 4RIk G5 AR i 45 i R
AEZR LAY Rubisco SR ATBR AR T /™ HFR | CO,M
IS H K (Kubien et al. ,2003 ; Kubien & Sage,2004) .
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