Guihaia 32 (5): 679 — 685 2012 9

DOI: 10.3969/j. issn. 1000-3142. 2012. 05. 021

1,2 1,2% 1,2.3
b b
1. / s 53000535 2.
/ / /
s 5300075 3. , 530007 )
7 2 .
. (G .
QD) . (D) .
. . D
(Fv/Fm).PS |l @PS Tl PS1
Fv'/Fm', qP. ETR, Fo. Fs,
gNP, ,Fv/Fm . Fv'/Fm' .®PS| I
0. 800 ,Fv/Fm.,Fv'/Fm' .@PS]] (D) .
: Q945,78 ;A : 1000-3142(2012)05-0679-07
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Abstract: In order to explore the correlations between changes of photosynthetic characteristics and cold tolerance in
different sugarcane varieties,7 newly bred sugarcane lines and 2 main cultivars from Sugarcane Research Institute,

Guangxi Academy of Agricultural Sciences were employed to examine the changes of chilling injury index, chlorophyll
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content and photosynthetic perameters under low temperature stress at seedling stage. The chilling injury index was

continually increased with the prolonging of low temperature treatment, but different sugarcane varieties showed dif-

ferent changes. The chlorophyll content in all the sugarcane varieties were continually decreased with the prolonging

of low temperature treatment. There were significant differences in net photosynthetic rate and stomatal con-

ductance between room temperature treatment and low-temperature treatment. The Fv/Fm, ®PS |l , Fv'/

Fm',qP and ETR were decreased obviously, but Fo, Fs and ¢NP were increased after the low temperature

treatment. There were significant correlations between chlorophyll content,various photosynthetic perameters

and chilling injury indexes,and the correlation coefficients between Fv/Fm,Fv'/Fm',®PS]| and chilling inju-
ry indexes were higher than 0. 800, which suggested that Fv/Fm,Fv'/Fm',®PS]] could be used as the indexes

of cold tolerance identification in sugarcane.
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Table 1  Chilling injury index of 9 sugarcane varieties under low temperature stress
(d) () Varieties
Treatment Standard
time 158 162 297 160 777 1092 1180  ROC22  ROC16 Mean deviation
0 0 0 0 0 0 0 0 0 0 0 0
7 0 0.5 0 0.5 0.5 0 0 0.5 0 0.2
15 0.5 1 0 1 1 0.5 0 1 0.5 0.4
25 1.5 3 0.5 3 3 1.5 0.5 3 1.5 1.9 1.0
31 3 3 3.5 3 3.5 4 3.3 3.5 3 3.3 0.3
38 4.3 5 5 4 4.8 4.5 4. 4.7 4.5 4.6 0.3
; 25d () 2.2
, C ) ;
31d C ) ¢ ) 2 , (G
; 38d () )
) o ) C ) 25 d 0d
(G o 0~
,162.777 ,ROC22 7 d 25d ,
, 38 d , (G
C ) . 158,1092 , 25 d 0d )
s s 38 d 158, 777, 460,
) « . ROC16,162,297.1180,1092 ,ROC22,
297.1180 s , 38 s 0d
d ) «C 7.15.25d
. 460 ROCI16 , 1092 7d 15.25d
, 38 d ) ) )
) (G o o 25d 0d
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Table 2 Changes of chlorophyll content,photosynthetic rate and stomatal conductance

in leaves of 9 sugarcane varieties under low temperature stress

Chlorophyll content Pn (pmol » m* + s) Gs (mmol * m™® « ')
N ) % ) %) %)
ties 0d 7 d 15 d 25 d Decreasing 0 d 7 d 15d 25 dDecreasing 0 d 7d 15 d 25 d Decreasing
range range range
158 40.8a 40.7a 31.1b 22.0c 46.2 14.7a 2.3b 1l.4b 2.6b 82.4 0 7 15 25 95.3
162  34.1a 29.8ab 26.9b 26.1b 23.6 24.3a 3.0b 1.5b 0.9b 96.4 0.122a 0.006b 0.005b 0.006b 94.9
297  42.2a 39.9a 37.3ab 32.8b 22.2 24.1la 4.6b 3.7b 1.7b 93.2 0.283a 0.020b 0.010b 0.014b 96.1
460 38.5ab 40.2a 34.1b 24.5¢ 36.3 23.2a 3.5b 2.9b 2.3b 90.2 0.324a 0.027b 0.030b 0.013b 95.0
777 43.7a 41.7ab 40.3ab 35.8b 18.3 18.9a 4.3b 1.8b 3.2b 83.1 0.247a 0.008b 0.018b 0.012b 97.8
1092 41.9a 39.2ab 36.2ab 33.5b 19.9 21.6a 11.0b 3.0c 2.1c 90.1 0.186a 0.042b 0.004b 0.004b 94.8
1180 45.1a 43.8a 40.lab 35.9b 20.4 16.1a 2.5b 2.7b 2.2b 86.3 0.21la 0.079b 0.020c 0.01llc 93.3
ROC22 42.0a 36.2ab 32.6b 34.0b 19.2 20.5a 2.0b 1.0b 2.8b 86.2 0.161la 0.005b 0.005b 0.011b 92.9
ROC16 41.0a 40.6a 36.7a 27.0b 34.1 21.9a 6.2b 4.3b 4.7b 78.7 0.189a 0.013b 0.001b 0.013b 94. 4
(P<<0.05), o

Notes: Data with different letters are significantly different at P<C0. 05. The same below.

3 9 () Fo Fv/Fm

Table 3 Changes of Fo and Fv/Fm in leaves of 9 sugarcane varierties under low temperature stress

Fo Fv/Fm
Veiewes  0d 74 154 254 L P R P R P L
158 121c¢ 145bc 168b 296a 144 0.824a 0.746b 0.613¢c 0.511d 37.9
162 106¢ 142b 161b 346a 225.7 0.818a 0.695b 0.442c¢ 0.338d 58.6
297 110b 126b 122b 251a 127.9 0.818a 0.774a 0.679b 0.492¢ 39.9
460 71c 103b 140b 197a 177.5 0.831a 0.789a 0.636b 0.521c¢ 37.3
777 101c 139b 161b 247a 144.6 0.813a 0.774a 0.669b 0.463c 43.1
1092 122¢ 142bc 168b 213a 74.6 0.814a 0.765a 0.630b 0.559¢ 31.4
1180 114c¢ 124c¢ 200b 253a 121 0.816a 0.751b 0.560c¢ 0.513¢ 37.1
ROC22 T7c¢ 147b 175b 273a 254.1 0.833a 0.775b 0. 544c 0.500¢ 40.0
ROC16 105¢ 128¢ 162b 211a 100. 6 0.820a  0.782a  0.615b  0.559c¢ 31.9
ROC22, 162, 1092, Fv/ 0d OPS ] .
Fm 25 d 0d y 162, 1092,
162, ROC22, 1092, PST]
4 , PSII Fv'/Fm/
OPS ] Fv/Fm R

. 25d PPS I ) Fv'/Fm' 25d
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Table 4 Changes of ®PS|l ,Fv'/Fm'and Fs in leaves of 9 sugarcane varieties under low temperature stress
OPSII Fv'/Fm' Fs
) Ly %y o)
Varieties 0 d 7 d 15 d 25 d Decreasing 0 d 7 d 15 d 25 d Decreasing 0 d 7 d 15d 25 d Increasing
range range range
158 0.741a 0.657b 0.502c 0.427d 42.4 0.782a 0.695b 0.579c¢ 0.494d 36.8 150b  167b 183b  293a 94.9
162 0.716a 0.534b 0.313c 0.222d 69.0 0.766a 0.608b 0.399¢ 0.277d 63.8 140c  183b 175bc 372a  165.1
297 0.733a 0.622b 0.596b 0.408c 44.3 0.786a 0.677b 0.649b 0.461c 41.3 140b  160b 134b 24la 72.7
460 0.780a 0.708a 0.542b 0.438c 43.9 0.817a 0.75la 0.592b 0.506c 38.1 86c  120bc 153ab 188a 118.9
777 0.731a 0.664a 0.574b 0.410c 43.9 0.774a 0.712a 0.622b 0.469c 39.4 127b  165ab 180a  200a 56.8
1092 0.729a 0.675a 0.559b 0.467c¢ 35.8 0.772a 0.716a 0.599b 0.524c 32.1 159b  163b 178ab 213a 34.0
1180 0.722a 0.633b 0.436¢ 0.413c 42.8 0.775a 0.691b 0.506¢c 0.469c¢c 39.5 149bc 139c¢ 186b 240a 60. 6
ROC22 0.746a 0.676a 0.461b 0.424b 43.3 0.787a 0.722a 0.517b 0.476b 39.5 109¢ 161b 179b  264a  141.6
ROC16 0.755a 0.645b 0.504c 0.476c 36.9 0.788a 0.691b 0.568c 0.520c 34.0 124¢  145bc  174b  216a 74.2

5 9 () gP.gNP ETR

Table 5 Changes of ¢P,gNP and ETR in leaves of 9 sugarcane varieties under low temperature stress

qP gNP ETR
N ] 3 ] % %
ties 0d 7d 15 d 25 d Decreasing 0 d 7d 15 d 25 d Increasing 0 d 7d 15 d 25 d Decreasing
range range range
158 0.948a 0.946a 0.867b 0.865b 8.8 0.191a 0.192a 0.235a 0.267a 39.8 4.485ab3.968b 4.512a 3.430c  23.5
162 0.935a 0.874b 0.785c 0.799c¢ 14.5 0.185a 0.23la 0.277a 0.25la 35.5 6.699a 2.880c 3.926b 2.450c 63.4
297 0.933a 0.919ab0.918ab 0.884b 5.2  0.163c 0.355ab 0.185bc 0.316a 94.6 6.854a 5.287b 3.459¢ 3.608c  47.4
460 0.955a 0.942a 0.916a 0.866b 9.4 0.108b 0.193ab 0.219ab 0.310a 187.0 5.235a 4.611b 5.181a 3.104c  40.7
777 0.945a 0.931la 0.922a 0.864b 8.6 0.133c 0.254b 0.195bc 0.392a 193.9 6.698a 4.218c¢ 4.745b 3.741c  44.1
1092 0.945a 0.942a 0.933ab 0.891b 5.7 0.140b 0.215ab 0.167ab 0.282a 102.0 6.417a 2.731c 4.513b 4.560b  28.9
1180 0.933a 0.915ab0. 861bc 0.879¢ 5.7 0.170b 0.300ab 0.416a 0.359a 111.3 7.009a 2.751c 4.406b 4.342b  38.1
ROC22 0.949a 0.935ab 0.892b 0.889b 6.3 0.170a 0.280a 0.229a 0.277a 62.7 7.463a 4.266b 3.137c 3.631lc  51.3
ROC16 0. 958a 0. 931ab0. 885ab 0. 914b 4.6 0.170b 0.373a 0.257ab 0.222b 30.5 5.541la 3.433c 4.045b 4.357b  21.4
ETR SPAD, Pn, Gs
o ETR 0 I
25d 0d . . Fv/Fm Fv'/Fm' . @PSI[ 0
162, ROCI16, 1 0. 800, ,
2.4 N PST PSTI
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Table 6 The correlation coefficients between chlorophyll content, photosynthetic traits and chilling injury indexes

Pn Gs Fo Fv/Fm Fs Fv'/Fm' @PS] qP gNP ETR I
1. 000
Pn 0.479 1. 000
Gs 0. 437 0.983 1. 000
Fo -0.667 -0.601 -0.567 1. 000
Fv/Fm 0. 757 0.689 0.646 -0.893 1. 000
Fs -0.661 -0.539  -0.498 0.965  -0.819 1. 000

Fv'/Fm' 0.748 0.728 0.684  -0.889 0.989  -0.836 1. 000
OPS |l 0.755 0.730 0.684 -0.873 0.986  -0.821 0.998 1.000

qP 0.721 0.589 0.530  -0.720 0.878  -0.700 0.898 0.920 1. 000
gNP -0.254 -0.619 -0.614 0.534 -0.536 0.416 -0.585 -0.596  -0.545 1. 000
ETR 0.505 0.763 0.758  -0.558 0.588  -0.512 0.617 0.614 0.520  -0.502 1. 000
I -0.700 -0.655 -0.619 0.792  -0.872 0.703 -0.846 -0.833 -0.649 0.419 -0.471 1. 000

:a=0.05 ,r=0.3291; a=0.01 s r=0.4238; P<{0.05(r=0.3291); P<C0.01(r=0.4238),
Fv'
’ ° ’ ( )FO
,Fv/Fm ®PS | .Fv'/Fm'
b 2 b

’ o

) ) (1999)
(Rizza ,2001; ,2007), Fv/Fm,Fv/Fo ,DCPIP . Y),
Rfd . (gP)
(Van Kooten & Snel, 1990), Fo (gN) , PSTI
, PSTI , ETR.Fv/Fo ,
Fv/Fm , PSTI )
( ,2002), Fv/Fm . ,Fv/Fm
) (Ying )
2000) | (Perks ,2004), ( ) ; (1999 . Fo,
2005) . ( ,2006) Fs.gNP )
s s qNP , s
Fv/Fm,Fv/Fo,®PSIl,Rid,gP.qN, Yield R
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